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P  R  E  F  A  C  E  . 


As  the  snowball  gathers  weight  and  size  in  its  rolling,  so  from  the 
first  hour  I  took  charge  of  The  "  Geologist"  has  it  incessantly 
gathered  strength  in  rolling  on,  until  now  it  stands,  if  my  information 
be  cori'ect,  uui'ivalled  in  circulation  by  any  British  scientific  periodical. 
I  may  be  permitted  some  gratification  in  this  result ;  and  this 
feeling  of  pride  is  enhanced  by  the  knowledge  that  of  two  previous 
attempts  by  others,  one  failed  to  accomphsh  a  seventh  number,  and 
the  other  died  at  the  thu'd,  although  aided  by  liberal  donations  of 
plates  and  absolute  gifts  of  money. 

The  unvaried  success,  continued  uninterruptedly  to  the  present 
hour,  augurs  well  and,  to  me,  hopefully  for  the  futm'e.  I  trust  my 
readers  will  support  me  by  endeavouring  to  extend  still  more  the 
circulation  of  the  magazine,  and  thus  to  supply  the  necessary 
"  sinew^s  of  war"  for  its  further  improvement  and  enlargement. 

My  fire  burns  brightly  in  the  grate ;  the  ■\\dnd  gently  whistles  at 
my  window ;  the  moon  tips  the  ripples  of  the  pond  in  my  garden 
with  pearls  of  silvery  light ;  the  air  is  just  keen.  B^^-and-byc  the 
bx'ight  coals  will  bui-n  blue  between  the  flaring  flames  of  the  Tule 
log ;  old  Boreas  will  lustily  howl  his  hurricane ;  the  pale  moon  will 
wanly  illuminate  the   .smooth-surfaced  ice :    and   skaters  will  blow 
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their  tingling  fingers  tlirongh  tlieiv  woollen  niits.  Clirislmas  again 
is  coming ;  and  a  merry,  liearty,  jovial,  happy  time  may  it  be  to  all 
and  every  of  my  friends  and  readers — aye,  and  to  my  enemies,  too,  if 
I  have  any ; — on  that  one  day,  at  least,  God  bless  them. 

My  thanks  are  again  due  to  my  good  and  sincere  friend,  Thos. 
Davidson,  Esq.,  for  his  excellent  contributions  on  the  Scottish 
Brachiopoda,  and  to  my  other  excellent  friends,  H.  C.  Salmon,  Esq., 
F.  E.  Edwards,  Esq.,  Dr.  Gibb,  T.  Rupert  Jones,  Esq ,  G.  V.  Du 
Noyer,  Esq.,  C.  Moore,  Esq.,  Major  Austin,  and  my  other  contributors. 

I  ought  also  to  return  my  best  thanks  to  my  very  numerous  kind 
querists  for  the  many  gratifications  they  have  given  me  in  the 
pleasures  I  have  had  in  replying  to  their  interesting  questions. 
Nothing  seems  to  make  my  editorial  labours  so  light  as  these  kindly 
communications  ;  they  seem  a  homely  family  link  between  us  that 
binds  us  together  in  the  great  brotherhood  of  geologists. 

On  the  1st  of  January,  1861,  I  shall  again  hoist  the  old  colom-s, 
when  our  ship  will  appear  with  fresh  decorations,  handsome  to  look 
at,  and  in  thorough  repair.  Some  new  and  agreeable  passengers  will 
be  on  board  amongst  the  old  sailors,  and  we  shall  start  vigorously 
on  our  fourth  voyage. 

S.  J.  MACKIE. 

Veceviha;  1860. 
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THE  COMMON  FOSSILS  OF  THE  BRITISH  ROCKS. 

By   S.   J.   K\CKiE,   F.G.S.,   F.S.A. 

(Continued  from  vol.  ii.,  page  427.) 

Chap.  7. — First  Traces  of  tlie  Sioccession  of  Life. — The  Lower  Silurian 

BiOcJcs. 

Obscure  as  are  the  animal  remains  of  these  old  Lingula-flags,  the 
traces  of  vegetation  are  yet  more  difficult  to  make  out  and  to 
descrilje.  Easier,  too,  are  they  to  describe  than  to  figui-e  ;  for,  mere 
shallow  impressions  and  stains  as  they  are  upon  the  cleaved  rock,  it 
is  easier  to  see  then*  remote  resemblances  to  some  kno^\Ti  forms  than 
to  convey  an  idea  of  them  by  the  finest  lines  that  the  graver  ^\^I1  cut 
upon  the  wood.  And  then  how  unsatisfactoiy  to  spend  days  in 
elaborating  the  representation  of  a  mere  fragment,  the  very  charac- 
ters of  which  we  are  in  doubt  about. 

We  shall  shortly  present  our  readers,  however,  with  figures  of  the 
most  illustrative  specimens  we  can  obtain  of  those  sea- weeds  of 
the  primeval  shores,  the  Cruziana  semiplicata,  the  Chondrites  (?) 
acutangalus,  and  dendrites  (?)  informis. 

In  North  Wales,  near  Tremadoc,  an  upper  portion  of  the  Lingula- 
flags,  consisting  of  dark  grey  or  blackish  schists  with  thin  layers  of 
gi-it,  has  been  made  out  by  Mr.  Salter.  This  upper  zone,  in  addition 
to  the  Liivjida  Davisii  and  Agivostus  pisiformis,  presents  us  with  two 
other  forms  of  trilobites,  Conocephalus  invitus  (Salter),  and  Elipsu- 
cephalus  (?)  depressas  (Salter),  with  a  bryozoan  (plate  ii.),  the  oldest 
of  the  group  yet  known,  supposed  to  be  allied  to  Fenestella,  and 
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intermediate  between  the  Fenestellida  and  tlie  Graptolites,  and  named 
Dwtijonema  {Graptopont)  soeiaUs  by  Mr.  Salter ;  also  a  small  Ortlils 
and  a  Scandinavian  trilobite,  Olenus  alatus  of  Beck.  The  fossil 
Dictyonemae  completely  cover  the  surface  of  a  black  slaty  layer  at 
that  place  ;  and  near  Maentwrog  and  Ffestiniog  the  same  bed  has 
been  observed  overlying  the  lighter  coloured  and  more  sandy  mass 
of  the  Lingula-flags  proper,  and  apparently  forming  a  conformable 
bed  of  passage  into  the  lowermost  portion  of  the  Llandeilo  group. 

Such  then,  and  so  scanty,  are  all  the  trophies  as  yet  obtained  from 
these  ancient  silurian  rocks — the  Lingula-flao-s.  Let  us  cast  our  eyes 
over  the  equivalent  rocks  in  other  lands.  In  I^Torth  America  vast  is 
the  development  of  the  Potsdam  sandstones  which  represents  them, 
but  in  these  the  fossils  are  like,  and  few.  In  Bohemia,  Scandinavia, 
France,  Greorgia,  and  other  places  it  is  the  same. 

From  Newfoundland,  during  the  past  year,  we  have  indeed  been 
presented  with  a  giant  trilobite  nine  inches  and  a-half  across,  and 
named  by  Mr.  Salter  Paradoxides  Be')vtiettii.  But  this  difference  only 
of  size  from  the  other  species  of  the  same  genus  in  these  rocks,  con- 
firms rather  than  depreciates  the  conclusion  which  Sir  Roderick 
Murchison  has  come  to  of  the  paucity  of  life-forms  at  this  early  stage 
of  the  elaboration  of  the  stratified  crust  of  oui*  planet. 

Wliether  the  geographical  distribution  of  particular  species  in 
particular  regions  at  that  remote  era  will  be  established  as  a  fact  or 
not,  it  is  certain  that  the  range  of  organic  forms  was  at  its  maximum 
then ;  while  the  similarity  of  the  forms  presented  in  regions  far 
remote  and  apart,  seems  certainly  to  indicate  more  equitable  condi- 
tions of  climatal  relations.  This  is  what  we  should  expect  from  the 
general  low  oosy  character  of  those  tide-washed  lands,  and  the  still 
warm  and  reeking  atmosphere  in  which  the  whole  globe  was  pro- 
bably enveloped. 

Let  us  pause  for  one  moment  on  the  strange  scene.  That  great 
expanse  of  sea,  those  wide,  flat,  muddy  shores,  over  which  the  un- 
checked tides  ran  rippling  with  rapid  speed  in  a  thin  sheet,  waving 
into  life  the  silken  weeds,  and  ebbed  as  quickly,  triturating  in  their 
unctuous  passage  the  fine  material  particles  finer  and  finer,  leaving 
tiny  pools  innumerable,  shallow  lagoons,  and  mimic  lakes  for 
Hyraenocarides  and  Trilobites  to  sport  and  grovel  in.     How  glori- 
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ously  the  pale  "  queen  of  niglit"  must  have  shed  her  rays  along  that 
glistening  tract,  and  how  fail'  and  white  the  long  cm4ing  shore- waves 
must  have  looked,  as  they  caught  with  their  rolling  crests  her  silvery 
beams,  and  perchance  reddened  in  the  glare  of  some  raging  volcano. 
Over  the  endless  ocean  the  glittermg  flood  of  light  ranged  away,  until 
far,  far  off  in  the  grey  and  misty  horizon,  it  mounted  to  the  clouds, 
and  seemed  to  mingle  earth  with  heaven.  How  beautiful  must  have 
been  the  moon's  light  then,  when  only  the  trilobites  turned  their 
hundred-lensed  eyes  towards  her,  and  skipping  Hymenocarides  in 
their  sportive  progi'ess,  spattered  out  of  the  shadowy  pools  sparks 
and  flashes  of  bright  light.  What  a  world  of  silence,  unbroken  save 
by  the  rushing  of  the  wind,  or  the  murmurs  of  the  sea.  No  beast 
upon  that  oosy  land,  where  nor  grass  nor  herbage  gTew.  No  birds 
nor  insects  in  that  dewy  air;  nor  wa^^es  nor  ripples  landed  the  glit- 
tering fish  upon  those  slimy  shores  ;  the  wide  expanse  of  waters  was 
untenanted  by  the  scaly  ti'ibe,  and  the  sluggish  shell-fish,  worms,  and 
three-lobed  crabs,  and  their  shrimp-like  congeners,  were  the  sole 
tenants  of  the  earth. 

(To  he  continued.) 


NOTES  ON  THE  STRATIORAPHICAL  POSITION  OF  THE 
GIANT'S  CAUSEWAY,  AND  THE  STRUCTURE  OF  THE 
BASALTIC  CLIFFS  IMMEDIATELY  ADJOINING  IT. 

Bv  Geo.  V.  Du  Noyer,  M.R.I.A.,  Senior  Geologist  op  the  Geolo- 
gical Survey  of  Ireland. 

During  a  visit  to  the  Giant's  Causeway  in  the  month  of  September, 
1857,  I  made  a  few  notes  and  sketches  on  the  spot,  having  reference 
more  particularly  to  the  determinating  of  the  stratigi-apliical  position 
of  the  Causeway  itself,  and  to  get  if  possible  a  cleai"  idea  of  the  struc- 
ture of  the  exposed  chff-sections  of  the  basalts  in  the  immediate 
neighbourhood.  On  comparing  my  observations  with  an  accomit  of 
the  causeway  and  the  adjoining  coast  given  by  the  Rev.  John 
Dubourdien  in  his  statistical  survey  of  the  county  of  Antrim  in  1812, 
I  was  struck  with  the  chscrepancies  which  exist  between  them,   the 
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author's  idea  being  that  the  bed  of  Basalt  forming  the  Causeway  ex- 
tended eastward  to  Portmoon,  a  distance  of  two-miles  (page  46),  and 
that  the  whole  of  the  strata  are  parallel  to  each  other.  These  sup- 
-positions  are,  as  far  as  I  am  aware  of,  adopted  by  all  subsequent 
writers  on  the  Causeway  ;  and  as  they  are  errors,  a  transcript  of  my 
notes  may  not  be  unacceptable  to  the  readers  of  the  "  Geologist  ;" 
they  tend  at  least  to  illustrate  more  fully  the  structure  of  the  Basaltic 
deposits  to  which  I  allude,  and  are  a  few  additional  facts  added  to 
our  present  information  on  this  interesting  subject. 

Proceeding  to  the  Causeway  from  Portrush,  when  we  arrrive 
at  Dunluce  Castle  the  views  of  the  coast  are  remarkably 
striking  and  instructive.  That  to  the  west,  from  a  window  in 
Dunluce  Castle  (Fig.  1)  shows  the  junction  of  the  Basalt  and  Chalk 


Lign.  1.— View  looking  west,  from  a  window  in  Dunluce  Castle.    Chalk  CHff8  capped  by  Basalt. 

most  admirably.  The  Basalt,  which  for  the  height  of  some  hundreds 
of  feet  above  the  Chalk  is  quite  amorphous,  is  seen  capping  all  the 
low  chalk  promontaries  along  the  coast.  Between  Portrush  strand 
and  the  stream  adjoining  Dimluce  Castle  on  the  Avest,  the  absolute 
junction  of  the  two  rocks  can  be  closely  studied  in  many  places  on 
the  road  which  passes  over  the  cliifs  alluded  to,  the  surface  of  the 
chalk  on  which  the  basalt  rests  being  very  uneven,  and  in  some  places 
excavated  into  wide  and  deep  gullies  like  the  transverse  sections  of 
river-coui'scs ;  at  others  it  presents  bluffs  or  possibly  headlands 
against  which  the  basalt  has  flowed,  and  which  it  eventually  com- 
pletely overlays.      In  this  view  the  cliff  close  to  the  spectator   is 
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formed  of  bedded  basalt  wliicli  rises  from  the  sea,  the  adjoining  head- 
land beyond  it  being  chalk ;  thus  we  have  an  example  of  the  latter 
kind  of  junction  between  these  two  rocks,  as  the  supposition  of  their 
being  brought  together  by  a  fault  is  not  tenable. 

To  make  this  paper  more  complete  I  have  introduced  the  accom- 
panying sketch  of  the  junction  of  the  basalt  and  chaJk  on  the  Port- 
rush  shore,  as  showing  that  fact  more  in  detail. 
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Lign.  2.— Junction  of  Basalt  and  Chalk,  Sliore  of  Portrush,  Co.  Derry. 


a.  Amorphous  basalt,  becoming  so  decomposed  in  its  lower  portion 
as  to  resemble  dark  bro\vn  earthy  shale. 

b.  A  layer  of  diTft-flints,  water-worn,  enclosed  in  what  is  now 
hardened,  or  baked  chalk-mud — the  flints  being  most  numerous  at  the 
bottom  of  the  deposit.  This  rests  on  the  erroded  surface  of  the 
chalk  proper  (c),  showing  that  before  the  deposition  of  the  basalt,  that 
rock  had  been  subjected  to  forces  of  sub-marine  denudation,  and  that 
the  basalt  flowed  over  it  while  so  submerged.  The  chalk,  though  not 
distinctly  bedded,  exliibits  numerous  lines  of  lamination,  which  are 
parallel  to  the  direction  of  the  layers  of  flint  ((J).  Numerous  joints 
rather  wide  apart  traverse  the  chalk  layers  at  theii-  upper  part, 
vertically. 

The  ^aew  (fig.  3)  also  from  Duuluce  Castle  is  in  the  opposite 
dii-ection   to   the   former,    or   looking   east   towai'ds  the   Causeway- 
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headlands  ;  the  low  promontary  in  the  foreground  is  formed  entirely 
of  bedded  basalt  apparently  of  different  degrees  of  hardness,  and 
is  exceedingly  interesting,  as  affording  an  insight  into  the  true 
juanncr  in  -svliich  basaltic  flows  of  unequal  compactness  are  de- 
posited,  a  single  bed  of  harder   basalt  being  observed   to   branch 


Lign."  3.— View  looking  east  from  a  window  in  Dunluce  Casae,  the  Oauseway-hoadlands  in  the 
distance.    Irrognliirly  deposited  Basalt. 


off  so  as  to  form  two  beds,  each  equal  in  thickness  to  the  first; 
while  in  another  part  of  the  cliff  two  beds  join  into  one  bed, 
which  then  equals  their  united  bulk.  These  are  facts  that  we  must 
bear  in  mind  when  examining  and  describing  the  Causeway  and  the 
adjoining  cliffs. 

To  the  spectator  who  stands  on  that  bed  of  columnar  basalt  called 
"  The  Giant's  Causeway"  the  view  presented  on  the  north-east,  across 
Portnoffer  Bay,  embraces  the  profile  of  the  Chimney-headland,  half 
a  mile  distant  and  three  hundi-cd  and  eighty  feet  in  elevation,  as 
well  as  that  of  the  nearer  and  less  lofty  projection  of  the  coast  east 
of  Portnoffer,  three  hundred  and  twenty-seven  feet  above  the  sea. 
Adjoining  this  is  the  group  of  columns  called  "  The  Organ,"  part  of 
which  is  shown  at  the  exti'cme  right  of  the  view  (fig.  4)  ;  the 
distance  between  the  "  Chimney" -head  and  Portnoffer-point  is  only 
two  hundred  and  (if'ty  yards. 
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The  section  at  the  Chimney-headland  is  as  follows :  commencing 
at  the  top,  two  thick  beds  of  columnar  basalt,  closely  resembling 
each  other  in  appearance,  a  few  columns  of  the  top  one  being  left 
standing  apart  from  the  main  mass  at  the  edge  of  the  cliff,  thus  sug- 
gesting the  idea  of  the  "  chimney ;"  the  floor  of  the  upper  bed  is  re- 
markably level.  These  columnar  basalts  rest  on  what  is  known  as 
the  great  ochre  bed— a  well  marked  feature  in  the  section.  Below 
this  ochre  layer  the  remainder  of  the  cliff  consists  of  possibly  four 
deposits  of  amorphous  basalt,  each  separated  from  the  other  by  a 
thin  layer  of  ockre. 

In  the  lesser  headland,  east  of  Portnoffer  Bay,  the  section  is  very 
similar  to  that  just  described ;  the  two  upper  columnar  beds  are 
again  recognized,  and  together  rest  on  the  ochre  bed,  which  here, 
however,  has  become  considerably  thinner,  and,  owing  to  a  steady 
dip  of  about  five  degrees  to  the  west  in  all  the  beds  at  that  side  of  the 
Chimney-head,  it  is  now  much  nearer  to  the  sea  than  before ;  this 
may  be  the  result  of  a  shght  upheaval  en  Tnasse  of  the  beds  at  the 
Chimney -headland. 


^'/"  M 
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Lign.  5. — The  "Organ." 


If  wc  attempt  to  follow  the  great  ochre  bed  towards  the  Cause- 
way, or  in  its  western  extension,  it  appears  to  thin  out,  and  to 
be  easily  concealed  by  the  debris  from  the  cliffs  above,  and 
eventually  a  very  marked  change  is  observed  in  the  superimposed 
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columnar  beds ;  they  also  become  thinner,  and  lose  their  remarkable 
parallelism  of  deposition,  as  "well  as  distinct  columnar  structure ; 
The  upper  one  is  now  but  rudely  columnar,  and  the  colunms  are 
much  thicker  than  those  of  the  bed  below ;  the  underlying  ochre- 
layer  is  wanting,  and  its  place  is  supplied  by  a  deposit  of  amoi-phous 
basalt,  which  now  attains  a  thickness  equal  to  that  of  the  super- 
imposed columnar  beds.  This  change  of  structure  in  the  cliif-section 
occurs  in  a  distance  of  less  than  tliree  hundred  yards.  Below 
this  amorphous  basalt  a  new  columnar  bed  of  trap  appears,  the 
pillars  of  which  are  exceedingly  symmetrical  in  every  respect,  and  of 
great  beauty  ;  they  are  exposed  for  the  distance  of  about  two  hun- 
dred feet,  and  are  all  inclined  to  the  eastwards  ;  while  their  upper 
surface,  which  is  very  even,  slopes  to  the  westward  at  about  six 
to  eight  degrees.  This  group  of  columns  is  called  "  The  Organ" 
(see  figs.  4  and  5). 

Below  this  bed,  though  not  absolutely  seen,  the  missing  ochre- 
layer  is  presumed  to  be.  If  we  now  follow  the  cliif  section  west- 
ward, w^e  find  that  the  "  organ-bed"  in  its  extension  to  that  direction, 
and  with  its  dip  of  six  to  eight  degrees  would  eventually  be 
brought  so  low  that  more  than  one-half  of  its  thickness  would  he 
emersed  below  the  level  of  the  sea,  leaving  the  remainder  to  project 
above  the  water,  and  thus  to  fonn  that  singular  looking  natural  pier 
called  "  The  Giant's  Causeway."  At  this  spot  the  thickest  and  very 
nearly  the  most  central  portion  of  this  particular  lava-flow  is  reached, 
and  it  is  worthy  of  remark  that  here  the  columns  on  the  east  side  of 
the  Causeway,  which  is  about  one  hundred  and  sixty  feet  across,  in- 
cline to  the  east,  while  on  the  west  side  they  slope  to  the  west,  thus 
showing  in  their  vertical  arrangement  a  radiation  from  a  series  of 
centres,  all  following  a  given  line,  which  would  have  very  nearly  a 
meridional  direction,  or  in  other  words  that  of  the  longest  axis  of 
the  lava-flow.  Tliis  structure,  I  have  no  doubt,  would  be  apparent 
throughout  the  entire  of  this  particular  bed  if  we  had  the  power  to 
examine  it  throughout,  indeed  the  view  which  the  cliffs  afford  of  it 
is  almost  conclusive  on  this  point,  as  it  exposes  a  transverse  section 
of  it  in  two  of  its  most  important  positions,  \'iz.,  at  the  "  Organ-" 
columns,  near  its  eastern  termination,  and  at  the  Causeway,  close  to 
its  centre. 

VOL.    TTl.  ..  B 
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In  the  cliffs  to  the  south  of  Portnoffer,  adjoining  the  Causeway, 
which  average  from  two  hundred  and  seventy  feet  to  three  hundred 
and  seven  feet  in  elevation  (fig.  6),  the  two  columnar  beds,  which 
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Lign.  G.— Cliffs  South  of  Portnoffer. 
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are  so  distinct  at  the  summit  of  the  "  Chimney-"  headland,  are  repre- 
sented  by  not  loss  ilian  jiossibly  four  separate  deposits  of  trap  ;  the 
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two  lowest,  which  occupy  the  central 
position  of  the  cliff,  are  rndely  and  mas- 
sively columnar,  and  are  separated  from 
each    other    hy   an    irreg-ular   layer   of  g  ;:.|r.]j 

rotten  black  shale,  which  at  one  period 
was  searched  for  coal,  and  is  still  known 
as  the  "  coal-mine  ;"  the  lower  portion  |  _  r.'fii  \ 
of  this  shale  is  a  dull  brownish-red  earth. 
Above  these  columnar  beds  the  re- 
mainder of  the  chif  is  composed  partly 
of  amorphous  trap  and  a  gi'oup  of  small 
columns,  which  axe  bent  out  of  the  per- 
pendicular, being  overlaid  by  a  thin 
layer  of  horizontal  columns,  which  ter- 
minate the  chief  section. 

At  this  locality  the  clifF  is  traversed 

fi'om  its  base  to  its  summit  by  a  whin      %      "^  '.vp  i^ 

dyke,   fifteen   feet   thick,  the  strike   of 

which  is  about  north-west  and  south- 
east (Lign.  7). 

The  projection  in  the  coast  dh^ectly 

south  of  the  Causeway  and  overhang-ing 

it,  called  "  Ai'd  snoot,"  is  three  hundred 

and  seven  feet  above  the  sea.  It  ex- 
hibits two  well-marked  columnar  beds, 

most    probably   the    representatives   of 

those  at  the  Chimney-headland.     They 

appear  to  be  of  equal  thickness,  but  the 

upper  bed,  which  forms  the  summit  of 

the  cliff,  exhibits  small,  weU-formed,  but 

partially    bent,    or    irregularly    bulged 

columns ;  while  those  of  the  lower  bed 

are  unusually  large,  rudely  formed,  and 

more  vertical.  .^     [s '= 

From  the  observations  which  I  have       |    ^'^^ 

been  able  to  make,  it  would,  appear  that      o 

the  bending  of  basaltic  columns  in  situ 

may    be    accounted    for   in   two   ways :         ^• 
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first,  as  the  result  of  vertical  pressui'e  applied  to  the  columns  after 
their  perfect  formation,  and  before  the  mass  had  quite  lost  its 
plasticity  from  heat;  secondly,  the  effect  of  a  re-heating  and 
compression  on  the  columns  by  aji  incandescent  mass  of  trap  being 
poured  out  on  them,  thus  rendering  them  plastic  to  a  certain  depth 
only,  an  idea  not  improbable  when  it  is  recollected  that  basalt  fuses 
at  a  less  heat  than  that  required  to  melt  pig-iron.  Near  Portrush,  on 
the  Coleraine  road,  an  excavation  into  a  low  knoll  of  amorphous  trap, 
the  base  of  which  is  formed  of  a  thick  bed  of  columnar  basalt,  affords 
a  striking  example  of  perfectly  formed  vertical  columns  being  bent 
over  at  the  top  to  the  depth  of  a  few  feet,  most  likely  the  re- 
sult of  their  having  been  re-heated  and  compressed  by  the  super- 
imposed amorphous  trap.  The  foregoing  remarks  have  of  course  no 
reference  to  columnar  masses  which  exhibit  a  radiating  structure,  as 
this  may  be  merely  a  rude  zeoHtic  form  of  columnar  arrangement,  or 
crystallization  in  the  basalt. 

Leaving  the  Causeway,  and  proceeding  along  the  base  of  the  cliffs 
south  west  towards  the  headland  called  "  Weirs  snoot,"  (two  hundred 
and  eighty- five  feet  in  elevation),  we  soon  pass  off  the  Causeway -bed, 
as  it  rises  to  that  direction,  or,  in  other  words,  slopes  to  the  east- 
ward ;  and,  as  we  get  near  the  Hotel,  the  pathway  under  the  cliffs  ex- 
poses the  lost  ochre  bed  of  the  Chimney-headland ;  it  is  here, 
however,  very  thin,  and  is  overlaid  by  the  western  extension  of  the 
amor}5hous  trap  which  was  described  as  resting  on  the  '•  Organ"-bed, 
or  that  which  forms  the  Giant's  Causeway.  The  base  of  this  amor- 
phous trap  is  rudely  columnar  to  the  height  of  from  eight  to  ten  feet 
from  the  ochre-bed,  the  sides  of  the  imperfectly  formed  pillars  being 
deeply  waved  or  curved,  giving  them  a  pinched  look.  Many  of  these 
columns  if  detached  would  resemble  a  long  irregularly  shaped  wedge 
or  pyramid,  the  base  or  apex  being  up  or  down  as  chance  would 
have  it. 

The  exceedingly  close  resemblance  of  this  rudely  columnar  mass 
to  that  of  the  Rowley  Hill,  near  Dudley,  in  Staffordshire,  is  very 
striking,  though  they  are  of  different  geological  age. 

The  rugged  headland  to  the  north  of  the  Causeway  Hotel,  called 
"the  Great  Steucan,"  and  the  cliff  called  "Weirs  snoot,"  arc  fonned 
of  the  amorphous  basalts  which  underlie  the  ochre-bed,  and  con- 
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sequently  in  them  we  have  regained  the  same  geological  horizon  or 
the  beds  equivalent  to  those  forming  the  hose  of  the  Chimney- 
headland, 

From  the  foregomg 
remarks  we  may  infer 

1st,  That  lava-flows 
are  much  less  regular 
and  parallel  to  each 
other  in  their  deposition 
than  matter  deposited  to 
form  an  aqueous  rock. 

2nd,  The  Basalt  which 
forms  the  columnar  bed 
known  as  the  "  Giant's 
Causeway"  is  quite  a 
local  deposit,  measm-ing 
at  the  most  two  thou- 
sand six  hundred  feet  in 
width,  or  from  east  to 
west,  and  appearing 
along  the  coast  as  a  len- 
ticular shaped  bed,  thin- 
ning out  at  either  side ; 
and  it  occupies  a  flat- 
tened trough  in  the 
amorphous  basalts  which 
underhe  the  great  ochi-e- 
bed  of  the  "  Chimney-" 
headland. 

3rd,  The  section  af- 
forded by  the  coast  ad- 
joining the  Causeway  is 
a  cutting  transverse  to 

iha    lr^T,r,nc^    o^Tr,    ^C       J-  ^'p?- ^  "Tid  2.— Three  sidwl  coliiiims suTToimficd  bv  thciT 

tne    longest    axis    Ot,    at  associated  pillars.     Fig.  3.-The  larj^^cst  perfect  cohmm  at 

l_„„j.    ii  •     1           a  ?,  Causeway;    a  noiia^'on  .surrounded  by  its  adjoinins 

least,  tins  lava-flow.  pillars.    Fik.  l.— Possil)ly  a  decagon  columii,  surrounded 

j.i       m             1  by  mno  other  columns.     It  maj-,  however,  be  merely  a  he.\- 

Itn,    1  ne    columns    OI  a^on,  and  a  heptagon  att.ochcd  by  one  side  longer  than  tho 

,,.               ,.      1         1      ,  9^crs— no  means  of  proving  whether  the  central  division 

tms    pai'ticular    bed   ap-  '?  prolonged  below  the  aiticulation  of  the  pillar  shown  in 

J-  the  view. 


Lign.  9.— Grouping  of  Basaltic  columns. 
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pear  to  radiate  fix)m  aline  of  imaginary  centres,  whicli  are  coincident 
with  tlie  longest  axis  of  the  flow ;  the  inner  circmnference  of  these 
radiations  being  defined  by  the  upper  surface  of  the  lava-bed,  and 
'hence  the  upright  planes  of  columnar  crystallization  strike  at  right 
angles  downwards  from  what  must  have  been  the  pinmary  cooling 
sui'face  of  the  mass,  that  surface  from  the  first  having  been  shghtly 
depressed  in  its  centre. 

5th,  The  columns  wliich  form  the  "  Giant's  Causeway"  exhibit  a 
peculiar  beauty  and  accm-acy  of  form,  being  in  every  respect  more 
symmetrical  than  those  of  any  of  the  other  columnar  basalts  of  the 
district,  with  the  one  exception  of  the  "  Organ-"columns,  and  on 
tliis  account  alone  an  observer  would  be  led  to  identify  them  as  be- 
longing to  the  same  bed. 


THE  CARBONIFEROUS  SYSTEM  EST  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.C.S.,  Hon.  Member   of  the 
Greological  Societ}'  of  Glasgow,  etc.,  etc. 

(Continued  from  vol.  ii.,  page  4t?7.) 

Genus  SriRiFEHA.     Sowerby.     1815. 

Tlie  shells  of  which  this  genus  is  composed  differ  much  in  their  external 
sli!i})e  and  appearance,  lience  the  great  difficulty  of  correctly  deterniiuiiig  the 
limits  of  certain  species.  The  character  of  this  extinct  genus  are  now  so  well 
understood  that  it  is  scarcely  necessary  to  make  any  further  allusion  to  the 
subject ;  Ijut  we  may  briefly  repeat,  for  the  sake  of  the  less  uiitiated,  and  in 
order  to  sliortcn  the  descriptions  of  the  various  species,  that  all  possess  a 
straiglit  hinge-line,  and  a  triangular  or  sub-parallel  area,  which  is  divided  by  a 
triangular  tissiu'c,  this  hist  l)eing  more  or  less  covered,  or  contracted,  by  the 
means  of  one  or  two  curved  plates,  to  whicii  the  term  ]iseiulo-delticUum  has 
been  applied.  The  psevuh)-deltidium  is  rarely  preserved  in  the  carboniferous 
specimens,  but  did  certaiiJy  exist  in  1  lie  perfect  or  living  iucUviduals.  The  valves 
are  articulated  by  the  means  of  curved  teeth  developed  on  either  side  of  the 
fissure  in  the  ventral  valve,  and  wliich  lit  into  corresponding  sockets  in  the 
opposite  or  dorsal  one.     In  the  larger  valve  the  teet h  are  supported  by  vertical 

1)lates  of  greater  or  lesser  dimensions,  and  in  the  s))ace  between  these  on  the 
)ottom  of  the  shell  are  situated  the  muscular  impressions.  .The  adductor,  or 
oeclusor  muscle  leaves  a  narrow  mesial  oval-shaped  scar,  and  on  cither  side  are 
situated  the  cardinal,  or  divaricator  muscuhir  impressions.  In  the  interior  of 
tlie  smaller,  or  dorsiil  valve  there  exists  two  large  conical  spiral  cods,  which 
nearly  (ill  the  interior  of  the  shell,  the  cuds  being  directed  outwardly  towards 
the  cai-dinal  luigles,  while  the  buses  of  the  hollow  conical  spncs  nearly  meet  at 
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tlie  hiiige  side,  hut  arc  wide  apart  in  front.  The  hinge-plate  is  divided  into 
two  portions,  to  which  the  principal  stems  are  attached,  and  in  the  notch  under 
the  extrernitv  of  the  umbonal  beak  there  exists  a  calcareous  projection,  to 
which  tlie  term  "cardinal"  process  has  been  applied,  and  to  which  was  attached 
one  of  the  extremities  of  the  divaricator  muscle.  A  little  lower  down,  on  the 
bottom  of  the  valve,  arc  seen  four  large  elongated  impressions,  produced  by 
the  adductor,  and  which  have  been  recently  designated  as  the  anterior  and  pos- 
terior occlusor  muscles  by  Mr.  Hancock. 


Lign.  4. — Interior  oi  AthjrU  amUgaa,  showing  tbe  spiral  appendages. 


Lign.  5. — Interior  of  the  duisul  valve  of  Spin/era  sfriafa. 

All  the  species  referred  to  the  genus  Spirifera  proper  possess  a  fibrous  non- 
pcrforatcd  shell-struct ure. 

The  species  of  carboniferous  Spirifera  that  appear  to  have  been  hifherf o  dis- 
covered in  Scotland,  arc  not  so  numerous  as  those  of  England  or  of  Ireland ; 
and,  after  a  careful  examination  of  many  specimens,  I  could  determine  with 
certainty  but  the  nine  following  : — Sp.  duplicico-sta,  Sp.  Ijisulcafa,  Sp.  tritjomtlis. 
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Sp.  pif/ff/a's,  Sp.  oralis,  Sp.  glabra,  Sp.  Carlukienm,  Sp.  TJrii,  and  Sp.  lineata  ; 
and  it  must  also  be  further  noted  that  some  of  these  have  liitherto  proved 
exceedingly  rare,  and  that  good  examples  of  several  others  arc  with  difficixlty 
obtained. 

VIII. — Spirifeka  DUPLicicosTA.    PhiUips.    PL  xii.,*  figs.  14,  15, 

Spirifera  duplicicosta,  PliiUips,  Geol.  York.,  vol.  ii.,  p.  218.,  pi.  x.,  fig.  1,  183G ; 
and  Dav.  Garb.  Mon.,  p.  24,  pi.  iii.,  figs.  7—10,  pi.  iv.,  figs.  3,  5— ll.f 

This  shell  varies  much  in  external  shape,  being  either  transversely  sub-rhom- 
boidal  or  somewhat  longer  than  wide.  The  valves  are  moderately  convex,  with 
a  more  or  less  elevated  mesial  fold  m  the  dorsal,  and  a  corresponding  sinus  in 
the  ventral  one.  The  hinge-line  is  shorter  than  the  width  of  the  shell,  the  area 
of  moderate  breadth,  and  the  beak  moi'e  or  less  incurv'ed.  The  valves  are  orna- 
mented by  numerous  radiating  ribs,  Avhich  augment  in  number  at  various  dis- 
tances from  the  beaks  by  intercalation  and  bifurcation.  The  ribs  vary,  how- 
ever, somewhat  in  general  appearance  in  different  sjiecimens,  being  oiily  here 
and  there  duplicose,  or  having  tliree  or  four  ribs  clustered  together ;  the  term 
duplicicosta  is,  therefore,  very  inappropriate,  smce  many  species  of  the  genus 
present  the  same  peculiarity.  Sp.  duplicicosta  is  the  largest  Scottish  spii-ifer 
M'ith  wliich  I  am  at  present  acquainted,  some  specimens  measuring  twenty-one 
lines  in  length  by  about  thirty  in  width  ;  and  it  has  also  been  sometimes  con- 
founded with  Sp.  striata  of  Martin — a  closely  allied  species,  but  of  which  I  am 
not  acquainted  with  any  well  authenticated  Scottish  example. 

Perfect  specimens  of  this  shell  are  rarely  found,  although  thousands  of 
crushed  or  broken  valves  occur  in  a  bed  of  limestone,  four  feet  in  thickness, 
near  Campsie,  at  Balgrochan,  and  Corrie  Burn,  in  Stirlingshire.  In  Ayrshire  it 
is  found  at  West  Broadstoue,  near  Beith  ;  at  Craigie,  near  Kilmarnock  ;  and  at 
Auchenskeigh,  near  Dairy.  In  Lanarkshire  it  has  been  collected  at  Brocklcy, 
near  Lesmahago.     It  has  been  also  found  in  West  Lothian  and  Bute. 

IX. — Spirifeka  bisulcata.     Sowerby.     PI.  xii.,  figs.  19 — 25. 

Spirifera  bisuleatm,  J.  de  C.  Sow.,  Mm.  Con.  Tab.,  492,  figs.  1,  2, 1825 ; 

Spirifera  bisulcata,  Dav.  Mon.  Garb.,  p.  31,  pi.  iv.,  fig.  1,  pi.  v.,  fig.  1,  pi.  vi., 

figs.  1 — 19,  and  pi.  vii.,  fig.  4. 

This  shell  is  either  transversely  semi-circukr  or  obscurely  sub-rhomboidal, 
tlie  valves  being  almost  equally  deep  or  convex.  Tiic  hinge-line  is  sometimes 
rather  shorter  than  the  greatest  width  of  the  shell,  with  the  cardinal  angles 
rounded;  or  as  long,  with  angles  of-  variable  projection.  The  area  is  sub- 
parallel,  of  moderate  width,  and  divided  by  a  triangidar  fissure,  the  beaks 
nicurved,  and  at  times  very  approxunate.  In  the  dorsal  valve  the  fold  is  some- 
wliat  ang\ilar,  and  of  greater  or  lesser  elevation,  but  is  at  times  so  flattened 
that  it  hardly  rises  above  the  general  convexity  of  the  valve.  The  sinus  is  of 
moderate  depth.  Each  valve  is  ornamented  with  from  thirty  to  fifty  obscurely- 
rounded  ribs,  whicli  increase  in  numl)er  by  the  occasional  bifurcation  or  inter- 
calation of  smaller  ril)s  at  various  distances  from  the  beaks.  On  the  mesial 
fold  they  are  arranged  into  three  groujis,  sei)arated  by  sulci  of  greater  depth, 
the  whole  surface  bchig  also  regularly  covered  with  imbricating  stria;. 
The  variations  in  shape  presented  by  this  species  are  quite  perplexing,  and 
it  is  probable  that  several  so  ternu-d  species  will  require  to  l)e  added  to  its 
synonyms.  Among  these  we  may  mention  Sp.  semicircularis,  Phillips,  and  Sp. 
cru^sa,  dc  Kouiuck,  certainly  ;  and  possibly  Sp.  fjraiulicostata  of  M'Coy. 

*  This  plate  forms  part  of  the  second  vohinic  of  the  "  Geologist." 
t  For  Hst  of  Bjnionyms,  &c.,  sec  my    monop^raph  pubhshcd  by  the  Palmontopraphical 
Socictj',  all  details  not  aljsolutcly  required  having  been  omittctl  in  the  present  monograph. 
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Sp.  hisulcafa  is  one  of  the  most  abundaut  of  our  Scottisli  spirifers,  the  largest 
example  witli  wliich  I  am  acquainted  measurmg  eighteen  Hues  in  length  by 
tweuty-eight  in  width  and  tliirteen  in  depth. 

This  shell  has  presented  an  extensive  vertical  range;  in  Lanarkshire  it  is 
found  at  Gare,  at  a  depth  of  two  hundred  and  thirty -nine  fathoms  below  the 
horizon  of  the  "  £11  coal ;"  at  llaes  Gill  at  three  hundred  aud  forty-thi-ec ;  Lang- 
shaw  Barn  tliree  hundred  aud  lifty-four  ;  Mosside  thi-ee  huudi-ed  aud  seveuty- 
tliree ;  and  at  Braidwood  Gill  three  hundred  and  ninety-seven  fathoms.  Ure 
gives  us  a  good  figure  of  a  specimen  he  had  fo\iud  at  Lawrieston.*  It  has  been 
collected  at  Birkwood,  ueai-  Lesmahago,  aud  at  Robroyston,  to  the  north  of 
Glasgow.  In  Stnluigsliire  it  is  not  rare  at  Craigenglen,  Balglass  Burn,  Mill 
Bui-n,  Corrie  Burn,  aud  m  the  Campsie  main  limestone.  In  Dumbartonshu-e,  at 
Castlecary ;  in  Renfrewsliii-e,  at  Barrhead,  and  Arden  quarry,  Thomliebauk ;  in 
Ayrshire,  at  Rougliwood,  aud  West  Broadstone,  near  Beith ;  Aucheuskeigh, 
near  Dairy;  Craigie,  near  Kilmarnock;  Moukreddiug  and  Goldcraig,  near 
Kilwinning  ;  and  Neathemewton,  parish  of  Loudon,  &c.  It  has  also  been  ob- 
tained from  Ai'ran  aud  Bute. 

X. — Splripeea  trigonalis.    Martin.    PL  xii.,  figs.  16 — 18. 
Conchi/Uolithus  anomites  trigonaUs,  Martin,  Petrif.  Derb.  tab.  36,  fig.  1,  1S09  ; 

and  Dav.  Mou.  Garb.,  p.  29,  pi.  v.,  fig.  28—33. 

In  shape  it  is  transversely  trigonal,  with  its  hinge-line  as  long,  or  slightly 
shorter,  than  the  greatest  breadth  of  the  shell ;  the  area  is  sub-parallel,  and  of 
moderate  -width,  the  valves  beuig  almost  equally  deep ;  the  mesial  fold  is  ele- 
vated, angular,  and  often  produced  beyond  the  frontal  margin  of  the  lateral 
portions  of  the  vdve;  it  is  also  more  often  divided  by  three  principal  ribs,  of 
which  the  central  oue  is  at  the  same  time  the  largest  aud  most  extended ;  the 
sums  is  deep,  aud  divided  by  from  three  to  five  longitudinal  ribs,  of  wliich  the 
central  oue  is  also  the  most  developed.  Besides  these,  the  suifacc  of  each 
v;dve  is  ornamented  with  from  fourteen  to  tweuty-two  suuple  ribs. 

This  is  also  a  common  shell  in  Scotland,  and  does  not  appear  to  attain  the 
dimensions  of  Sp.  bi.sulcata,  with  which  it  has  been  sometimes  confounded.  Dr. 
Fleming  was  certainly  mistaken  wheu,  at  p.  374  of  his  "  History  of  British 
Animak,"  he  referred  Ure's  pi.  xv.,  fig.  1,  to  the  species  under  description. 

In  Lanarksliire,  Sp.  tngoiiaVis  is  found  at  three  hundred  and  forty-three 
fathoms  below  the  "  £11  coal"  at  Waygateshaw,  and  at  Braidwood  at  three 
hundred  and  seventy-five.  It  occurs  also  at  Brockley,  near  Lesmahago; 
at  Moodies  Bura,  uorth-east  of  Glasgow,  aud  in  the  main  limestone  near  Camp- 
sie ;  and  Renfrewshire,  at  Arden  quarry,  near  Thornlieliank ;  in  Ayrshire,  at 
West  Broadstone,  near  Beith ;  Craigie,  near  Kilmarnock  ;  and  at  Aucheuskeigh, 
near  Dairy.  In  MitUothian,  at  Dryden,  near  Edinburgh ;  aud  at  Courland, 
near  Dalkeith.     It  has  also  been  found  in  West  Lotluan  aud  in  Bute. 

XI.— Spikifera  pixguis.     Sowerby.    PL  xii.,  fig.  28. 
Spin/era  piuguis.  Sow.  Mm.  Con.,  vol.  iii.,  p.  125,  tab.  271,  1S20 ;  Spirifera 

puiguis,  Dav.  Mon.  Carb.,  p.  50,  pi.  x.,  figs.  1 — 12. 

When  full  grown  (under  favourable  cu'cumstances)  it  is  transversely  oval, 
but  is  also  sometimes  as  wide  as  long,  or  even  (though  more  rarely  so)  longer 
than  wide.  The  hinge-line  is  usually  shorter  than  the  greatest  breadth  of  the 
shell,  the  cardimd  angles  being  rounded,  and  the  area  narrow.  The  dorsal 
valve  is  not  quite  so  deep  nor  so  convex  as  the  opposite ;  the  fold  is  moderately 

•  It  may  be  as  well  to  mention  that  Mr.  Bennie  has  ascertained  that  Lawrieston  is  the  old 
name  for  a  place  a  few  humb-ed  yards  from  the  Capel  Rig  quan-y,  and  now  known  t)y  the 
denomination  of  Brankamhall,  East  Kilbride. 
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vridc  and  produced,  smooth,  and  slightly  depressed  along  its  centre.  In  the 
ventral  valve  the  sinus  is  regularly  concave  and  smooth,  each  valve  bemg  orua- 
menled  with  from  sixteen  to  thirty  rounded  or  ilattened  ribs. 

This  species  appears  to  be  rare  iii  Scotland,  for  I  am  acquainted  with  but  a 
single  small  example,  wliich  was  derived  from  carboniferous  limestone  to  the 
'  north  of  Glasgow,  and  now  belongs  to  the  Museum  of  Practical  Geology.     It 
measures  eleven  lines  in  length  by  twelve  in  breadth  and  ten  in  depth. 

XII.— Spibifera  ovalis.    Phillips.    PI.  xii.,  figs.  26,  27. 

Spin/era  ovalis,  Pliilips,  Geol.  of  York.,  vol.  ii,  p.  219,  pi.  x.,  fig.  5,  1800  ;  and 

Dav.  Mon.  Carb.,  p.  53.,  pi.  ix.,  figs.  20 — 26. 

This  shell  is,  transversely  or  elougatedly  oval,  with  a  very  short  hinge-line, 
and  rounded  cardinal  angles  ;  the  area  is  triangular,  and  more  often  wider  than 
high.  The  dorsal  valve  is  moderately  convex,  and  much  less  deep  than  the 
opposite  one,  with  a  smooth,  broad,  flattened,  mesial  fold.  In  the  ventral 
valve  the  beak  is  small,  tapering,  and  incurved ;  the  sinus  rather  shallow,  com- 
mencing at  the  extremity  of  the  beak,  it  extends  to  the  front  and  is  orna- 
mented with  one  or  two  longitudinal  ribs  placed  on  either  of  its  sides.  Prom 
eighteen  to  twenty  simple  flattened  ribs  ornament  the  suiface  of  each  valve. 
Sp.  oralix  ajipcars  "to  be  an  uncommon  species  in  Scotland,  and  to  which  Prof. 
Pleming,  m  1S2S,  had  applied  the  name  examta  ;  but  as  the  last  named  author 
never  figured  his  shell,  and  that  the  description,  "Perforated  valve,  with  broad, 
smooth,  flattened  ribs,  divided  by  shallow,  narrow  furrows  ;  beak  gibl)Ous,  in- 
curved ;  huige  very  short,"  might  apply  equally  well  to  several  other  species, 
I  should  question  the  propriety  of  adopthig  the  term  exarata  (notwithstanding 
its  priority  of  date)  in  preference  to  the  well-known  one  by  Phillips,  and 
especially  so  as  Dr.  Fleming  further  observes  that,  although  he  has  frequently 
found  the  perforated  valve,  it  was  always  mutilated  or  without  the  other  valve, 
with  which  he  was  not  acquainted,  as  may  be  seen  from  the  original  fragment 
represented  in  our  plate,  and  wliich  was  kindly  conununicated  by  the  author. 

Sp.  ovalis  has  beenfoimd  in  the  Corrie  Burn  beds,  Stnlingshire ;  also  in  West- 
Lothian  and  at  West  Broadstone  in  Ayrshire.  In  Lanarkshire  at  Broekley, 
near  Lesmahago. 

XIII. — Spirifeka  glabra.    Martin.    PI.  xii.,  figs.  32 — 34. 
Conch/liolithits  aiiomdes  glaher,  Martin  Pctrif.  Dcrb.,  pi.  xlviii.,  figs.  9, 10,  1809, 

and  Dav.  Mon.  Carb.,  p.  59,  pi.  xi.,  figs.  1—9,  pi.  xii.,  figs.  1—5,  11,  12. 

This  shcU  varies  to  such  an  extent,  that  it  is  dillicult  to  assign  any  perma- 
nent character  ;  the  shape  is,  however,  more  often  transversely  oval,  and  rarely 
longer  than  wide.  Both  valves  differ  in  degree  of  convexity,  the  ventral  one 
being  generally  the  dcoix'st.  The  lungc-linc  is  shorter  than  the  greatest  width 
of  the  shell,  with  rouncled  cardinal  angles  and  the  beak  more  or  less  approxi- 
mate and  incurved. 

Tlie  ventral  hinge  area  is  triangular  and  of  moderate  dimensions,  the  dorsal 
one  being  narrow  and  siib-])arallel,  the  mesial  fold  is  either  slightly  and  evenly 
convex,  rising  gradually  from  the  lateral  portions  of  the  valve,  or  abruptly 
elevated  with  a  longitudinal  de])rcssi(m  along  its  middle  ;  the  sinus  varies  like- 
wise ill  de])th  according  to  the  spcehnens.  Externally  both  valves  are  gene- 
rally smootii,  but  sometimes  a  iew  obscurely  marked  flattened  ribs  maybe 
observed  on  tlic  lateral  portions  of  the  shell. 

This  species,  at  times,  attains  tliirty-two  lines  in  length  by  forty-three  in 
width,  and  twenty-six  \\\  depth;  but  no  Scottish  specimens  I  have  hitherto 
seen  attain  half  those  proportions. 

At  Harestanes  and  Langshaw  Burn  in  Lanarkshire,  Sp.  (glabra  is  found  at 
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three  hmidred  and  seventy-five  fathoms  below  the  "  Ell  coal ;"  occurs  also  at 
Middlehohn,  near  Lcsmahago  and  East  Kilbride.  In  Stirlingshii-e  at  Corrie 
Burn  and  Canipsie  niain-liinestoue.  In  Reufrewshu-e  at  Orchard-quarry,  near 
Thornliebank.  In  Ayrshire,  at  West  Broadstoue,  Beith,  and  at  Auchenskeigh, 
near  Daky,  etc. 

XIV. — Spirifera  Carlukiensis.  Davidson.  PL  xii.,  fig.  29. 
Spirifera  Carlukiensis,  Dav.  Mon.  Carb.,  p.  59,  pi.  xiii.,  fig.  14,  1857. 
Shell  minute,  nearly  circular  and  smooth ;  valves  almost  equally  deep  ;  dorsal 
valve  regularly  convex,  most  so  at  the  umbonc.  Ventral  valve  couvex,  with  a 
narrow  mesial  depression  or  fui-row  connnencing  at  a  short  distance  from  the 
extremity  of  the  beak  and  extending  to  ihe  front,  where  it  indents  the  margm 
of  the  opposite  valve.  The  beak  is  small,  pointed,  and  but  slightly  incurved ; 
the  hinge-line  much  shorter  than  the  greatest  width  of  the  shell,  with  its 
cardinal  angles  rounded,  ai-ea  small,  triaui^-idar.  Tliis  little  shell  does  not 
appear  to  have  ever  greatly  exceeded  two  lines  in  length  by  two  and  a-half  in 
breadth.  It  was  discovered  for  the  first  time  at  Hill  Head  in  Lanarksliire,  at 
about  three  huncked  and  fifty-six  fathoms  below  the  "  Ell  coal,"  along  with 
Sp.  Urii,  but  it  is  a  rare  species,  for  in  every  hundred  or  more  specimens  of 
the  last  named  slicll  that  is  collected,  a  single  example  of  Sp.  Carlukien.sis  would 
occur.  It  has  also  been  recently  discovered  near  Strathavon  in  a  bed  of  shale 
almost  entirely  composed  of  Sp.  Urii,  and  is  there  nearly  as  rare  as  at  Hill 
Head. 

XV. — Spirifera  Urii.    Fleming.    PL  xii.,  fig.  30. 

Spirifer  Urii,  Fleming,  British  xinimals,  p.  376,  1828;   Spirifera  Urii,  Dav. 
Mon.  Carb.,  p.  58,  pi.  xii.,  figs.  13,  14. 

This  little  species  is  sub-orbicular,  and  rather  wider  than  long ;  the  hinge- 
line  shorter  than  the  greatest  breadth  of  the  shell,  and  the  cardinal  angles 
rounded.  The  dorsal  valve  is  semicircular  and  slightly  indented  in  front,  with 
a  narrow  Mnge  area ;  it  is  nearly  flat  or  slightly  convex,  especially  at  the  um- 
boue,  from  whence  a  shallow  mesial  fiu-row  extends  to  the  front.  The  ventral 
valve  is  much  deeper  and  more  convex  than  the  opposite  one,  with  a  lengthened 
incurved  beak  and  longitudinal  furrow,  which,  originating  at  the  extremity  of 
the  beak,  is  contmued  to  the  front.  The  area  is  snuill  and  triangular  in  shape  ; 
when  perfect  the  exterior  of  the  shell  was  covered  with  numerous  closely  im- 
planted spines,  but  which  are  rarely  preserved  in  the  fossd,  so  that  the  shell  is 
generally  found  smooth  or  covered  with  minute  pustulate  markings,  wliich  are 
produced  by  the  fracture  of  the  spines  close  to  their  bases. 

Tliis  abundant  and  interesting  little  species  was  noticed,  and  figured  for  tlie 
first  time  by  Ure,  in  1793,  (History  of  Rutherglcn  and  East  Kilbride,  p.  313, 
fig.  12.)  but  named  oidy  thirty-five  years  later  by  Dr.  Fleming.  Ure's  figure 
is  not,  however,  very  correct,  for  it  does  not  represent  the  incurvature  of  the 
beak  which  is  always  present,  nor  is  the  area  ever  as  wide  as  is  there  depicted. 
Sp.  Urii  has  received  several  other  names,  for  it  is  highly  prol)able  (if  not  per- 
fectly certain)  that  the  Sp.  Clunnyuna,  King,*  from  the  Permian  formation,  and 

*  The  re-occivrrence  of  several  carboniferous  species  in  the  reradan  strata  appears  to  he 
ahnost  certain,  althou^'h  such  has  been  doulited  by  several  pala?ontologists.  It  is  thercfciro 
probable  that  the  foUo\^-ing  carboniferous  (C),  and  Pennian  (P)  sheUs  are  identical,  notwith- 
standinj;  that  they  have  received  distinct  specific  names  according  to  the  sti'ata  in  which  they 
have  been  discovered.  Thus  Terebratula  aacculug,  C,  =  <Sp.  !iHfflota,V ;?  Spirifera  Urii, 
C,  =  Sp.  Chinnyami,  P;  Spiriferiiiaontopliciihi,  C,  =  Sp.cridata,  P.  ;  Camarophoria  critmemi,  C„ 
=  C<(.  Schiiithi'imi,  P. ;  Ca.  qlnhiilina.  P.,  =  Ca.  rJwmhoiJea,  P. ;  and  thoLim/iila  Credneri,  P.,  have 
been  found  in  the  carboniferous  sti-ata  by  Mr.  Kirkby.  The  rc-occuiTence  of  species  is  a  subject 
that  has  been  too  often  supposed  impossible,  and  ti'cated  accorduigly. 
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the  Sji.  nnguictdus,  Phillips,  from  the  Devonian  series,  are  only  synonyms  of  the 
present  species,  and  to  whicli  must  also  be  added  the  Sp.  Gohlfussiana  of  Prof, 
cle  Koniuck.  It  does  not  appear  to  have  often  exceeded  about  four  lines  in 
length  by  four  and  a-half  in  width  and  two  in  depth,  but  is  usually  a  much 
-  smaller  shell,  at  least  so  ui  Scotland.  Sp.  Urii  is  certainly  the  most  abundant 
of  Scottish  spirifers,  and  may  be  picked  up  by  thousands  in  several  localities, 
such  as  at  Hill  Head,  in  Lanarkshii'e,  where  it  occurs  at  three  hundred  and 
fifty-six  fathoms  below  the  "  EU  coal,"  and  three  hundred  and  seventy-five  at 
Kilcadzow.  It  is  found  plentifully  on  the  east  bank  of  the  Avon,  near  Strath- 
avon ;  and  at  Coalburn,  near  Lesmahago.  In  Stu'lingshire  it  has  been  found  in 
three  different  stages,  viz.,  the  Craigenglen  beds,  under  the  main-limestone,  and 
in  the  black-limestone  and  shale  of  South  Hill,  Campsie. 

XVI.  Spiripeba  lineata.    Martin.    PL  xii.,  fig.  31. 

Conchiliolithus  anomites  llneatm,  Martin,  Petrif.   Derb.,  tab.,  xxxvi.,   fig.  3, 
1809;   and  Dav.  Mon.  Carb.,  p.  G2,  pi.  xiii.,  figs.  1—13. 

In  shape  this  shell  is  either  transversely  oval  or  sub-orbicidar,  the  hinge -hne 
beuig  nmch  shorter  than  the  width  of  the  shell,  and  the  cardinal  angles 
rounded ;  the  beaks  are  incurved  and  more  or  less  approximate,  the  area  small. 
Ventral  valve  evenly  convex,  and  rarely  possessing  any  mesial  elevation,  or  fold, 
while  the  dorsal  valve  is  rather  deeper  thau  the  opposite  one,  and  either 
uniformly  convex,  or  presentmg  a  shallow  longitudinal  depression,  which 
becomes  most  a[)parent  towards  the  front.  Externally  the  surface  was  covered 
M'ith  numerous  coneentric  ridges,  rarely  in  any  place  more  than  a  line  apart, 
but  usually  very  much  closer,  and  from  each  of  which  departed  numerous  con- 
tiguous closely  packed  spines,  which  thus  formed  a  series  of  rows,  or  fringes 
over  the  shell.  When  the  spines  are  absent,  which  is  the  general  condition  in 
which  the  shell  is  found,  the  surface  appears  marked  l)y  numerous  and  regularly 
imbricated  hues,  the  radiating  ones  being  produced  by  the  small  elevations  from 
which  each  spine  took  its  bu-th,  as  I  have  attempted  to  show  in  the  enlarged 
representation,  fig.  31c,  and  which  is  very  difierent  from  tlie  irregular  maimer 
in  which  the  spines  are  scattered  over  the  surface  of  Sp.  Urii,  of  which  fig.  306'. 
is  an  eidarged  illustration.  Sp.  Lincata  is  a  common  shell  in  the  carboniferous 
limestone  and  shales  of  Scotland ;  but  none  of  the  examples  I  have  yet  seen 
attained  the  dimensions  presented  by  some  which  occur  both  in  England  and 
Ireland. 

At  Gare  in  Lanark  sliirc  Sp.  lineata  occurs  at  two  hundred  and  thirty -nine 
fathoms  lower  thau  the  "  Ell  coal ;"  'at  Braidwood,  three  hmidi-ed  and  forty- 
three  ;  at  Harcstanes,  three  hundred  and  seventy-five ;  and  at  Nellficld,  four 
liundred  and  ten.  It  may  also  be  collected  at  Brocklcy,  and  Middleholm  near 
Lesmahago.  In  Ayrshire  it  occurs  at  Rou^hwood,  and  West  Broadstonc  near 
Beitli ;  llaUerhirst,  Stcvcnston ;  and  Craigie  near  Kilmarnock.  In  Kenfrew- 
siiire,  at  Barrhead;  and  at  Arden  and  Orchard  quarries  near  Thornliebank. 
In  Dumbartonshire,  at  Castlecary.  In  Stirlingshire,  under  the  main  hmestone 
and  in  the  Calmy  limestone  or  Balquarhagc  beds,  Campsie,  as  well  as  at  Corric 
Burn.  In  Mid  Loihian  it  is  not.  rare  at  Dryden,  near  Edinburgh ;  and  at 
Courland,  near  Dalkeith.  Dr.  Fleming  mentions  Dreghorn  and  Ayr,  and  it 
was  also  found  in  Arran  by  Prof.  Kamsay. 

Sub-genus  Spiriferina.  D'Orbigny.  1847. 
The  species  located  in  this  sub-genus  differ  from  Spirifem  (which  they  re- 
semble in  external  shape)  by  the  perforations  or  canals  which  traverse  their 
shells,  jis  well  as  by  the  development  of  a  large  elevated  mesial  septum  in  the 
interior  of  the  ventral  valve,  to  the  sides  of  wiiich  was  attached  the  adductor, 
or  occlubor  muscle. 
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Spiriferina  crisfafa  yar.  octopJicata,  and  Sp.  insculpfa  are  the  only  two  species 
belonging  to  tliis  sub-genus  that  have  been  hitherto  discovered  in  our  Scottish 
carboniferous  rocks. 

XVII. — Spiriferina  cristata,  var.  octoflicata.    J.  de  C.  Sowerby. 
Plate  xii.,  figs.  30-38. 

Spirifer  octoplicatiis,  Sowerby,  Min.  Con.,  p.  120,  pi.  562,  figs.  2,  3,  4 :  1827. 
Spiriferina  cristatavax. odojilicata,  Dav.  Mon.  Carb.,  p.  38,  pi.  vii.,  figs.  37-^7. 

In  external  shape  this  shell  is  more  often  transversely  sub-rhomboidal,  ^yit]^ 
nearly  equally  convex  valves,  the  hinge -line  being  either  as  long  or  rather 
shorter  than  the  greatest  width  of  the  shell,  with  acute  or  rounded  cardinal 
angles  ;  the  area  is  triangular,  sliglitly  concave,  and  of  variable  width.  In  the 
dorsal  valve  tlie  mesial  fold  is  usually  composed  of  a  single  rib,  wliich  is  ofieu 
flattened  along  tlie  middle ;  but  ui  some  rare  exam])les  there  exists  a  rudimen- 
tary one  on  either  of  its  slopes,  so  that  in  some  instances  the  fold  assumes  to- 
wards the  front  an  obsciu-ely  biplicated,  or  triplicated  appearance.  In  the 
ventral  valve  the  sinus  is  deep  and  acute,  while  both  valves  are  ornamented 
with  from  eight  to  twelve  angular  ribs,  which  are  (as  well  as  tlie  sinus  and 
fold)  closely  covered  ■with  niunerous  small  granular  (spinose)  asperities,  which 
give  to  the  shell  a  rough  feel  and  appearance.  The  shell-structure  is  also  per- 
forated by  minute  tubidi,  of  which  the  external  orifices  may  be  readily  detected 
by  the  aid  of  a  common  lens.  In  the  interior  of  the  ventral  valve  a  sharp 
mesial  septum  rises  from  the  bottom  of  the  valve,  and  partly  divides  the  spiral 
cones.  The  species  we  are  at  present  describmg  varies  much  in  general  shape, 
as  well  as  by  the  number  of  its  ribs  ;  it  is  never  a  large  shell,  althougli  some 
English  specimens  have  been  found  more  than  double  the  size  of  any  Scottish 
one  that  has  come  under  my  obsenation,  none  of  these  last  having  exceeded 
some  six  luies  in  length  by  about  seven  in  breadth.  I  am  also  still  inclined  to 
maintain  the  opiuion  expressed  in  my  monograph,  namely  that  the  shell  luider 
description  bears  so  close  a  resemblance  to  tlie  Permian  Sp.  cristata  of  Schlo- 
thehn  that  it  cannot  be  specifically  separated,  and  could  not  in  any  case  clami 
more  than  a  varietal  distinction. 

Sp.  odopJicata  has  been  found  at  Gare,  in  Lanarkshire,  at  two  hundred  and 
thu'ty-iune  fathoms  below  the  "  Ell  coal ;"  at  Braidwood  Gill,  three  hundred ; 
at  Hallcraig  Bridge,  three  hundred ;  and  at  llaes  three  hundi-ed  and  forty-one 
fathoms.  The  shell  has  also  been  collected  in  the  same  county  at  Brockley, 
near  Lesmaliago  ;  Auchteutibber  and  Calderside,  High  Blaiityre ;  Cai)cl  Big, 
East  Kilbride ;  Strathavon ;  and  Bobroyston,  north  of  Glasgow.  In  Ben- 
frewshire,  at  Arden-  and  Orchard-quarries,  Thornliebank ;  in  Stirlingshire, 
in  the  Corrie  Burn  beds ;  in  Ayrsliii-e,  at  Boughwood  and  West  Broaustone, 
Beith ;  Auchenskeigh,  near  Uahy ;  Hallerhii'st,  Stcvenston ;  Craigie,  near 
Kilmarnock ;  and  Meadowfoot,  near  Drumclog.  It  has  also  been  found  in 
West  Lothian,  as  well  as  in  the  Island  of  Arran.* 

*  Sp.  crisfafa  var.  ocfopliaofa  is  a  common  shell  in  tho  lower  red  carboniferous  sandstone  of 
Kildi'ess  ;  in  Ireland  Sp.  partita  of  Portlock  being  a  sj-iionym. 

Since  the  publication  of  the  first  pa^es  of  my  paper  in  the  December  number  of  tlie 
"  GboloCtIst,"  Mr.  Kelly  has  informed  me  that  the  (luotation  at  p.  MJS  relative  to  the  !irran<je- 
ment  of  the  Carlionifcrous  system  in  Ireland  docs  not  repi'esent  his  views,  and  he  has  kindly 
furnished  me  with  the  follo\ving  note. 

"  My  subdivisions  are,  1,  Old  Red  Sandstone ;  2,  calciferons-slate  ;  3,  limestone  ;  4,  coal 
measures.  The  KilcU-ess  red  and  yellow  sim.(lstone,  which  is  one,  is  not  lower  coal-measures  ; 
it  lies"  (as  I  have  stated)  "below  the  calciferous-slatc.  Aijaiu,  the  Old  Red  Sandstone  is  not 
that  which  predominates.  This  rock  averages  about  one  tliou.sand  feet  tliick  in  Ireland,  and 
is  not  much  exijosod,  bpinsr  covered  with  hmcstone.  Our  Ciilciferous  slate  is  considerable  in 
thickness,  and  in  llic  best  developed  places  (Clonea,  near  Dun<;arvan)  is  half  of  it  made  up  of 
thin  hands  of  limestone,  the  other  half  calcareous  siiale.  The  fossils  in  both  inseparable,  so 
that  the  calciferous  slate  juid  mountain-limestone  might  be  considered  as  one  division,  but  it 
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XVIII. — SriRIFEKINA  INSCULPTA.     Pliillips.     PI.  xii.,  fig.  35, 

Spirifera  insculpfa,  Phillips,  Gcol.  of  Yorkshire,  vol.  ii.,  p.  216,  pi.  ix.,  figs. 
2,  3,  1836;  aud  Dav.  Mon.  Carb.,  p.  42,  plate  vii.,  figs.  48-55. 

In  shape  it  is  more  or  less  semi-circular,  and  about  one-third  wider  than 
long ;  the  hinge-area  is  straight  and  as  wide  as  the  greatest  width  of  the  shell. 
The  area  large,  triangular,  aud  but  slightly  curved ;  beak  small,  and  not  much 
produced.  Both  valves  are  about  equally  convex ;  the  ventral  one  is 
ornamented  with  five  (rarely  seven)  large  bold  angular  ribs,  of  which  the 
central  one  exceeds  the  others  somewhat  in  proportion,  and  corresponds  with  a 
deep  angular  sums  in  tlie  opposite  valve.  All  tlie  ribs  are  sculptured,  or 
closely  mtersected  with  small  concentric  lamiuiE,  which  give  to  the  perfect 
shcU  a  very  elegant  appearance.  This  is  a  rare  Scottish;  shell ;  it  occurs  at 
Gare,  in  Lauarkshii-e,  at  two  hundred  aud  thirty-nine  fathoms  below  the  "  EU 
coal." 

Family  Rhynchonellid^. 

Of  this  family  the  genera  Rhi/nchonella  and  Camarophona  alone  have  been 
liitherto  discovered  in  the  Scottish  carboniferous  strata.  Of  the  first  we  kuow 
but  two  species,  and  one  only  of  the  second  ;  whUe  in  England  eight  of  Rhpi- 
chonella  and  three  of  Camarophona  have  been  found. 

Genus  Riiynchonella.    Eischer.     1809. 

The  shells  composing  tliis  genus  vary  much  in  their  external  shape  and 
appearance,  some  being  transverse,  others  romidcd  or  angiilar,  smooth,  variously 
ribbed,  or  striated.  The  valves  are  generally  convex,  wth  or  without  a  mesial 
elevation  or  sinus ;  the  beak  is  acute,  prominent,  or  so  greatly  incurved  as  to 
touch  and  even  to  overlie  the  umbone  of  the  opposite  valve ;  the  foramen  is 
variable  in  its  dimensions  aud  shape,  being  placed  under  the  extremity  of  the 
beak,  and  entu-ely  or  partially  surrounded  by  a  deltidium.  The  shell-structure 
is  fibrous  and  not  jierforatcd ;  and  the  valves  articulate  by  the  means  of  two 
teeth  iu  the  ventral,  aud  corresponding  sockets  in  the  dorsal  valves.     The 

is  perhaps  more  correct  to  separate  them  into  two.  The  Carboniferous,  or  Hibernian  lime- 
Btoiio  is  fifty  feet  thjck  at  Dnimsiiin  in  TjToue,  it  is  about  fifteen  hundred  feet  tliick  at  Black 
Head  in  Clare,  and  occupies  above  twenty  thousand  square  miles  iu  Ireland.  This  <;ri"eatly 
predominates  ;  the  coal-measm-es  are  two  thousand  feet  thick,  or  more.  The  Old  Red  sand- 
st<5uo,  at  Kildress  in  T>Tone,  and  the  Old  Red  Sandstone  of  Herefordshire  ai-e  two  very  dif- 
ferent things.  The  first  belongs  to  the  Carboniferous  system ;  the  latter  is  a  subdivision  of 
the  Silurian  rocks." 

My  mistake  was  not  therefore  in  in  the  order  of  superposition  of  the  difierent  strata, 
wliieh  Mr.  KeUy  admits  to  be  correct ;  but  in  havhi'^'  ou(lcavom-ed  to  recoucile  the  succession 
of  the  Carbouilerous  strata  in  Scotland  wth  tlmt  of  Ireland  by  applym;^  Mj-.  Page's  ponenxl 
denomiTiation  of  "  Lower  Coal-measures"  to  that  group  which  emliraces  all  the  alternations  of 
strata  wliich  lie  between  the  Old  Red  Saiulstone  and  the  moimtain-  or  Carboaiferous- 
limestone.  The  tenn,  however,  would  not  ai)ply  to  Ireland,  suice  in  the  sister  island  no 
lower  coal-mca.sirres  luiderlie  the  mountain-liniestouo,  as  we  find  to  be  the  case  in  Scotland, 
and  where  Mr.  Kelly  suggests  that  the  limostoue  may  be  moved  uj)  a  stage,  witli  coal- 
measures  1)elow  it.  it  must  appear  evident  to  all  that  the  tenn  Old  Red  Sandstone  cannot  bo 
rctiiined  for  a  Silurian,  Devonuui,  and  Carboniferous  rock,  and  this  is  the  reason  why  I  was, 
and  still  am,  so  averse  to  api)lying  the  term,  or  forming  a  subdivision  by  that  name  for  tliose 
Irish  red  juid  yellow  sandstones  full  of  caxboidferous  fossils;  for  if  the  Calciferous-  and 
mountain-Umes'touc  might,  acconUng  to  Mr.  Kelly's  own  stjitement,  be  united  into  a  single 
division  on  accoimt  of  the  similarity  of  their  fossils,  as  a  i)ala'outolog)st,  I  should  add  that 
the  same  reasoning  might  eriually  well  apply  to  the  red  sandstone  of  Kildress,  for  there  also 
we  find  exactly  the  same  fossils  as  those  which  occiir  in  the  calciferous  and  carboniferous- 
limestone,  l' should  therefore  suggest  that  geologists  should  drop  the  term  "old,"  aud 
in  their  subdivisions  of  the  Carboniferous  gTo\ip  say,  1,  Lower  carboniferous  red  and  yel- 
low sandstone  ;  2,  calciferous  slate;  3,  carboniferous-limestone;  and,  4th,  coal-measures,  by 
which  means  the  vexed  (jiiestion  relative  to  the  Old  Red  Sandstone  woidd  not  lie  interfered 
with  us  far  as  the  Carboniferous  system  is  concerned.  It  is  also  well  known  that  Mr.  Kelly  is 
of  opinion  that  no  Devonian  rocks  occur  in  Ireland  ;  wlule  Sir  R.  Mnrehison  believes  tliat 
there  exists  there  also  a  series  of  many  thousand  feet  of  shales  and  grits  above  the  highest 
Upiicr  Silurian  which  represents  precisely  in  time  the  mass  of  the  Devoniaii  rocks  ;  this, 
liowever,  ha.s  nothing  to  do  with  the  red  and  yellow  sandstone  of  Kikli'css  which  mi- 
doubtedly  forms  part  of  tiie  Carboniferous  system. 
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bank ;  in  Ayrsliirc,  at  Hyndl)crry  Bank,  parish  of  Loudon,  also  at  West  Broad- 
stone,  near  Bcilh ;  iu  Stiiiiugsliii'e,  in  the  main  luucstone,  Campsie,  and  Mill 
Burn. 

XX. — Rhynchonella  pleurodon.    Phillips.    PL  i.,  figs.  3 — 5. 

Terehratida  pleurodon,  Phillips,  Geol.  of  York.,  vol.  ii.,  p.  222,  pi.  xii.,  figs. 
25—30,  1836 ;  and  llh.  id.,  Dav.  Carb.Mou.,  p.  101,  pi.  xxiii.,  figs.  1—15. 

All  the  Scottish  specimens  of  this  common  shell  which  have  hitherto  come 
under  my  notice,  were  of  small  dimensions,  and  very  variable  in  their  shape, 
but  more  often  transversely  oval,  and  rarely  longer  than  wide.  When  young 
tlie  valves  were  sometimes  com])ressed,  but  with  age  became  more  convex,  and 
at  times  even  gibbous ;  the  beak  is  small,  moderately  produced,  with  a  small 
circular  foramen  under  its  angular  and  slightly  incurved  extremity,  and  which 
is  surrounded  and  a  little  separated  from  the  hingc-liue  by  a  deltidium.  The 
mesial  fold  usually  occupies  one-third  of  the  shell,  and  is  most  elevated  above 
tlie  front,  the  sinus  in  the  ventral  valve  being  of  moderate  depth.  The  ribs 
are  angular,  and  extend  over  the  entire  surface  of  the  valves,  and  vary  in  num- 
ber from  ten  to  twenty-four  in  each  valve ;  of  these  three  to  five,  and  even 
sometimes  nine,  compose  the  fold. 

Many  undoubted  specimens  of  R.  pleurodon  possess  but  three  ribs  on  the 
mesial  fold ;  and  it  was  for  this  variety  that  Professor  M'Coy  proposed,  in 
1844,  the  name  Atrypa  triplex,  but  wliich  is  now  superfiuous. 

At  Gare,  m  Lanarkshire,  R.  pleurodon  is  found  at  two  hundred  and  thirty- 
nine  fathoms  under  the  "Ell  coal,"  and  three  hundred  and  seventy-five  at 
Braidwood.  At  Capel  Rig,  East  Kilbride,  it  is  very  abundant,  but  nearly 
every  example  is  crushed ;  it  occurs  also  at  Brockley,  near  Lesmaliago,  Caldcr- 
side  and  Auchcntibber,  High  Blantyre.  In  Dumbartonsliire,  at  Neathcrwood, 
near  Castlecary.  In  Ayrshire,  at  Hallcrhirst,  Stevenston;  Loudon;  Craigie, 
near  Kilmarnock,  and  West  Broadstone,  Bcith.  In  Stirlingshire  it  occurs  in 
several  stages:  at  Craigenglen,  Balglass,  MiU  Burn,  Balgrocheu,  and  Cori'ic 
Burn.     In  Henfrewshire,  at  Barrhead. 

Genus  Camaeophoeia.     King.     1844. 

The  external  shapes  and  character  resemble  much  those  of  Rhijnchmdla. 
The  beak  is  entire,  acute,  and  more  or  less  incurved,  under  the  extremity  of 
which  a  small  fissure  is  sometimes  exposed.  The  valves  articulate  by  the 
means  of  teeth  and  sockets.  In  the  ventral  valve  tlie  dental  plates  are  con- 
jomed  at  their  dorsal  margins,  forming  a  trougli-shaped  process  affixed  to  a  low 
medio-longitudinal  nlate.  \\\  the  dorsal  valve  the  space  between  tlie  sockets  is 
occupied  hy  a  small  cardinal  nmscular  protuberance,  on  either  side  of  which 
two  long  sh-ndcr  processes  curve  upwards,  to  which  were  no  doubt  attached 
the  free  cirrated  spiral  fleshy  arms.  From  beneath  the  cardinal  process  a 
liigh  vertical  mesial  sc])tum  extends  to  a  little  more  than  a  third  of  the  lengtli 
of  the  valve,  supporting  along  and  close  to  its  upper  edge  a  spatula-shaped  pro- 
cess, considerably  dibit cd  towards  its  free  extremity,  and  projecting,  with  a 
slight  upward  curve,  to  nearly  the  centxc  of  the  shell.  Shell  structure  fibrous, 
not  perforated. 

XXI. — Camaeophoria  crumena.    Martin.    PI.  i.,  fig.  6. 

ConchyliolUhua  anomites  crumetia,  Martin,  Petrif.  Derb.,  tab.  xxxvi.,  fig.  4, 
180'J  ;  Terehratula  Schlotlwimi,  Von  Buch,  Ueber  Tcrcbratula,  1834;  and 
Dav.  Mou.  Garb.,  pi.  xxv.,  figs.  3-9. 

This  species  is  more  often  transversely  oval,  but  sometimes  also  as  long,  or 
longer,  than  wide,  and  trigouid  in  shaiJC.     The  valves  vary  m  degree  of  con- 
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vexity,  as  well  as  iii  the  character  of  their  ribs,  which  either  cover  the  entire 
shell,  or  become  obsolete  towards  the  beaks.    When  perfect,  the  valves  pos- 


Fig  1. 


Lign.  7. — Camarophoria  cramena. 

Fig.  1.— Interior  of  the  Dorsal  Valve.  Fig.  2.— Interior  of  the  Ventral  Valve. 

A,  adductor,  or  occlusor  muscular  impressions  (?) ;  C,  curved  i)rocesses,  to  which  were 
afiSxed  the  fleshy  spiral  anns ;  D,  deltidiiun ;  E,  teeth ;  H,  conjoined  dental  plates  or  trough- 
shaped  process ;  J ,  cai-dinal  process ;  K,  sockets  ;  M,  marginal  expansions  ;  O,  spatula- 
shaped  process,  or  visceral  support ;  R,  cardinal,  or  divaxicator  muscular  scars  (?) ;  S,  septum. 

sessed  marginal  expansions,  but  which  are  rarely  preserved  in  the  fossil.  TIic 
mesial  fold  differs  in  width  and  elevation  according  to  the  number  of  ribs  which 
ornament  its  surface,  these  varying  from  two  to  seven,  eacli  valve  being  fur- 
nished with  from  twelve  to  twenty  ribs.     The  sinus  is  of  moderate  depth. 

Of  tliis  species  I  am  acquainted  with  but  a  single  wcU-authcnticatcd  example, 
which  was  found  many  years  ago  in  West  Lothian  by  the  late  Dr.  I'lemiug. 

(To  be  continued.) 
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On    the    Ossifehotts    Caverns    at  Oeeston.    By  Hemy   C.   Hodge,   of 
Plymouth.     Read  before  the  Geological  Section,  Sept.  17,  1S59. 

The  constant  removal  of  immense  masses  of  limestone  required  for  the  pur- 
poses of  the  Breakwater  at  Plymoutli,  during  the  past  half  century,  has  from 
time  to  time  brought  before  the  attention  of  geologists  a  series  of  remarkable 
cavernous  fissures  of  great  interest,  from  the  number  and  variety  of  fossil 
remains  of  extinct  animals  contained  in  them. 

In  tlie  "Philosophical  Transactions"  for  1S17,  1S21,  and  1823,  will  be 
found  some  account  of  the  earliest  discoveries  of  these  fossils,  together  with  a 
record  of  carefully  conducted  observations  by  Sir  Everard  Home  and  Mr, 
Wliidby  (the  engineer  of  the  Breakwater  at  tliat  time)  respecting  the  circum- 
stances under  which  they  were  met  with. 

Mr.  "V\Tiidby,  in  a  paper  dated  Nov.  1S16,  mentions  the  striking  fact  that  he 
saw  no  possibility  of  the  cavern  in  which  the  remains  were  met  with  having 
had  any  external  communication  through  the  rock  ia  which  it  was  enclosed, 
the  surrounding  Limestone  bemg  everywhere  equally  strong,  and  requiring  the 
same  labour  to  blast  it ;  and,  with  respect  to  the  occurrence  of  stalactite,  he 
remarks  that  notliing  of  the  kind  was  met  with  in  the  cavern  in  which  the 
bones  were  found,  so  that  there  is  no  proof  that  any  opening  in  the  rock  from 
above  had  been  closed  by  infiltration.  In  the  year  1820  more  bones  were  met 
with,  lying  on  a  thin  bed  of  dry  clay ;  there  also  occurred  here  and  there  a  few 
small  caverns,  similar  to  that  in  which  the  bones  were  discovered ;  and  again 
he  states  that  none  of  them  had  the  smallest  appearance  of  ever  having  had 
any  opening  to  the  surface,  or  eomiection  with  it  whatever,  or  with  each  other. 
The  caverns  here  spoken  of  were  quarried  many  feet  below  the  bottom  of  them, 
and  nothing  was  fovmd  but  hard  solid  limestone.  He  also  adds,  "that  many 
caverns  have  been  met  with  ia  these  quarries,  the  insidcs  of  \vhich  have  been 
coated  with  stalactite ;  but  there  was  no  appearance  of  this  kind  in  the  cavern 
where  the  bones  were  found,  every  part  of  it  being  perfectly  dry,  and  nearly 
clear  of  rubbish — a  circumstance  which  clearly  proves  it  had  no  connection 
with  the  surface." 

During  the  summers  of  1822-23,  Mr.  Jos.  Cottle,  of  Bristol,  obtained  a  large 
collection  of  bones  from  the  same  quarries,  and  he  has  published  some  account 
of  them,  and  of  the  general  circumstances  of  their  occurrence. 

Since  that  period,  it  would  appear  that  similar  openings  in  the  limestone 
have  been  of  not  unfrequent  oeciu-rence,  and  it  is  known  that  some  of  them 
have  contained  fossils;  but  no  systematic  observations  have,  I  believe,  been 
instituted  with  the  view  of  penetrating  their  origin  or  history. 

The  statements  so  confidently  made  by  Mr.  Whidby  as  to  the  perfect 
enclosure  of  the  caverns  by  solid  limestone,  have  been  confirmed  by  my  ov\ii 
observations,  and  this  fact  has  not  failed  to  surprize  even  the  workmen  engaged 
in  the  quarry ;  but  it  nuist  be  evident  that  at  some  period  an  opening  did  exist, 
and  it  occurred  to  me  that  such  might  be  most  successfully  sought  for  between 
the  surfaces  of  the  beds  of  which  the  masses  of  limestone  are  composed.  No 
satisfactory  conclusion  could  be  di-awu  from  a  careful  examination  of  the  rock 
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duriug  tlie  opening  of  the  cavern ;  but,  on  looking  narrowly  at  the  beds  of 
limestone  in  the  progress  of  the  workings,  it  was  found  that  a  thin  seam  of 
purple  ealcareous  "  slate"  was  interposed  between  the  beds  of  limestone,  at 
about  the  san\e  parallel  as  that  in  whicli  the  caverns  were  met  with.  On  fur- 
ther uivestigatiou,  it  was  discovered  that  alternations  of  this  purple  "  slate'* 
with  the  limestoue  were  not  ujifrecpient,  but  the  lamiiia;  of  slate  were,  in  most 
cases,  so  intimately  blended  with  the  limestone-beds,  as  to  form  really  a  solid 
mass  of  compact  rock  ;  and  on  lookiug  into  the  structure  of  the  more  evident 
layers  of  the  "  slate,"  it  was  ascertained  that  in  some  parts  they  were  much 
more  calcareous  tlian  in  others,  and  that  small  portions  of  limestone,  having 
similar  physical  characters  to  those  of  the  surroundiug  rock,  were  interspersed 
at  varying  intervals.  In  other  places  the  layers  were  in  a  state  of  decomposi- 
tion, red  and  reddish  white  clav  being  formed  as  its  result ;  and  on  tracing  a 
layer  of  this  kind  through  the  side  of  a  cavern  laid  open  diu'uig  the  workings, 
it  was  seen  that  portions  of  it  were  so  disintegrated  as  to  be  easily  pulled  from 
their  position,  the  seam  being,  in  its  most  soHd  portions,  composed  merely  of 
layers  of  limestone-fragments  with  interposed  clay  and  red  sand — the  whole, 
apparently,  kept  in  place  by  the  accidental  infiltration  of  calcareous  matter. 
Here,  then,  were  facts  that  might  enable  me  to  account  for  the  clay  found  in 
the  caverns,  and  afford  a  means  through  which  the  beds  of  limestone  may  have 
been  cavised  to  separate  from  each  other.  Agam,  it  was  discovered  that  some 
of  the  hollows  in  the  adjoining  limestone  were  stained  with  a  black  earthy  sub- 
stance, found,  on  analysis,  to  be  composed  of  the  peroxides  of  iron  and  man- 
ganese, these  having  evidently  proceeded  from  the  decomposition  of  a  variety 
of  dolomite  veiT  generally  present  in  this  limestone — not  exhibiting,  however, 
any  definite  mode  of  deposit  in  it,  but  passuig  thi-ough  its  beds  in  the  most 
irregular  manner.  From  these  phenomena,  it  appeared  reasonable  to  conclude 
that  the  decomposition  of  the  "slate"  in  the  layers,  through  the  combined 
agency  of  water  and  carbonic  acid,  had  opened  a  communication  with  tlie 
external  air  to  the  above-named  irregular  masses  of  dolomite  (the  imchaugcd 
limestone-fragments  of  the  "  slate"  serving  to  keep  the  beds  from  close  contact 
with  each  other),  and  that  in  this  way  the  carbonates  of  iron  and  manganese 
contained  in  them  liad  been  converted  into  peroxides,  and  the  evolved  carbonic 
acid  proceeding  from  their  decomposition,  combining  -n-iththe  remaining  consti- 
tuents of  the  dolomite,  had  formed  bicarbonates,  readily  removeable  by  the 
agency  of  percolating  water.  In  this  way  it  is  possible,  not  merely  to  account 
for  the  formation  of  the  caverns,  and  a  means  of  access  to  them,  but  at  the 
same  time  to  discover  what  are  the  causes  still  in  operation  which  give  rise  to 
the  production  of  stalactite,  and  occasion  the  irregular  dolomization  of  the  lime- 
stone, it  being  evident  that  the  percolating  waters,  charged  with  bicarbonates 
of  lime,  magnesia,  &c.,  may,  by  a  loss  of  carbonic  acid,  deposit  insoluble  car- 
bonate of  lime  in  the  form  of  stalactite,  and  becoming  by  this  means  richer  hi 
bicarbonate  of  magnesia,  act  chemically  on  the  neighbouring  limestone,  convert- 
ing it  into  dolomite. 

To  test  the  correctness  of  these  views,  a  very  careful  examination  of  the  clay 
below  the  bones  was  instituted :  it  was  extremely  tenacious,  and  of  a  dark 
reddish-brown  colour ;  patches  of  red  clay  Mere  visible  in  some  phiccs,  aiul  in 
other  parts  of  the  mass  distinct  ycUow  and  black  layers  were  apparent,  and 
nodules,  or,  more  strictly  speaking,  iiTCgular  masses  of  impure  ochry  red  iron- 
ore,  together  with  black,  rounded  fragnumts,  evidently  arising  from  the  decom- 
position of  a  dolomite  simQar  to  that  before  alluded  to — for  "in  the  larger  frag- 
nicnts  this  rock  was  distinctly  visible  on  fracture,  and  in  one  or  two  instances, 
in  which  the  masses  were  larger  than  usual,  a  brown  zone  was  obsen-able 
between  the  black  external  coating  and  the  central  nearly  imaltered  dolomite  ; 
large  and  small  masses  of  the  common  limestoue -rock  of  the  rpiarry  were  also 
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found  in  the  clay,  their  surface  being  honey-combed  as  if  by  exposure  to  the 
loug-eontiuued  action  of  carbonated  waters.  These  plienomena  may  justly  be 
explained  on  the  supposition,  that  the  u'regular  masses  of  ochry  iron-ore  had 
been  derived  from  the  decomposed  slaty  seams,  confirmatory  appearances  being 
-not  unfrequent  in  other  limestone-beds  connected  v/ith  the  same  series  of  rocks, 
the  "  slate"  in  these  alternating  with  the  limestone  on  a  large  scale,  and  con- 
taining irregular  nodiJes  of  impure  iron-ore — a  red  oxide  of  iron  being  fre- 
quently visible  at  the  points  of  junction.  The  varied  colour  of  the  clay  may 
also  be  accounted  for  by  the  gradual  admixture  with  it  of  the  red  oxide  of  iron 
from  the  slaty  seams,  and  the  black  oxide  of  manganese,  accompanied  by  yellow 
hydrated  peroxide  of  iron  from  the  doloraitic  rock,  which  may  be  concluded  to 
have  formed  a  part  only  of  the  walls  of  the  cavern — the  honey-combed  lime- 
stone fragments  resulting  from  the  displacement  of  other  portions  of  previously 
fissured  limestone-rock  through  the  agency  of  aqueous  carbonic  acid.  The 
most  careful  examination  presented  no  facts  that  at  all  appeared  of  an  opposing 
character  ;  the  clay  was  diligently  searched,  and  some  of  its  laminated  portions, 
having  a  sandy  appearance,  were  exammed  by  the  microscope  for  the  siliceous 
coverings  of  infusoria,  minute  rounded  grams  of  sand,  and  any  other  matter 
that  might  suggest  the  wasliiug  in  of  the  contents  of  the  cavern  through  free 
communication  of  its  opening  with  external  waters ;  nothing  was,  however, 
discovered  but  very  minute  fragments  of  slate,  still  further  confirmatory  of  the 
position  before  advanced. 

The  facts  elicited  were  thus  far  satisfactory,  but  they  did  not  accoimt  for 
the  original  production  of  those  masses  of  dolomite,  which  in  the  neighbour- 
hood of  the  quarry,  alone  afforded,  by  their  own  decomposition,  the  solution  of 
bicarbonates  required  for  the  dolomization  of  adjacent  rocks :  and  in  the  hope 
that  a  knowledge  of  such  original  cause  might  throw  still  further  light  upon 
the  present  condition  of  the  bone-caves,  a  general  examination  of  the  various 
accessible  quarries  of  the  Plymouth  limestones  was  instituted. 

I  propose  to  give  some  accoimt  of  these  investigations  in  the  latter  part  of 
this  paper ;  and  will  now  proceed  to  give  a  brief  description  of  the  fossil  re- 
mains, and  certain  circumstances  connected  wath  them,  as  the  following  out  of 
the  inquiries  alluded  to  will  lead  me  to  speak,  not  merely  of  changes  having 
an  important  relation  to  the  phenomena  of  the  enclosed  caverns,  but  also  to 
the  attempted  solution  of  other  allied  geological  questions  of  interest. 

I  am  disposed  to  believe  that  very  little  stalactite  was  deposited  in  the  bone- 
caves  during  the  early  period  of  their  formation,  and  a  j)ortion,  if  not  the 
whole,  of  the  time  during  which  the  bones  were  being  introduced.  My  reasons, 
confirmed  by  the  observations  of  Mr.  Wliidby,  before  alluded  to,  are  the  fol- 
lowing : — The  bones  have  been  generally  found  lying  on  or  near  the  uppermost 
portion  of  a  bed  of  clay,  and  those  on  its  surface  only  are  much  mixed  with,  or 
imbedded  in  stalagmite,  the  remains  met  with  lowest  in  the  clay  being  especially 
free  from  such  deposit.  It  is  reasonable  also  to  sxippose  that,  if  the  fossil 
bones  were  introduced  tla-ough  the  agency  of  carnivorous  cave-inhabiting  mam- 
malia, the  instincts  of  these  creatures  would  have  induced  them  to  prefer  a  diy 
habitation,  and  one  in  which  the  constant  dropping  of  percolating  waters  woidd 
give  them  no  inconvenience,  not  to  mention  the  constant  disengagement  of  car- 
bonic acid  accompanying  the  deposition  of  tlie  stalactite,  which  might  even, 
under  some  cux-umstanccs,  render  such  caverns  uninhabitable. 

In  giving  an  opinion  that  the  bones  were  introduced  by  animal  agency,  and 
not  by  accidental  falling  into  fissures,  it  is  not  to  be  inferred  that,  in  no  former 
recorded  instance,  has  this  mode  of  entombment  occurred.  I  will,  however, 
give  some  facts  coimcctcd  with  the  nature  aiul  mode  of  occurrence  of  these  re- 
mains, before  attempting  to  deduce  any  further  conclusions  in  the  present 
instance. 
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lu  the  first,  I  would  mentiou  that  remains  of  very  large  animals  were  met 
witli,  the  occurrence  of  portions  of  several  mammoths  being  proved  by  the  pre- 
sence of  various  grinders  belonging  not  merely  to  very  young,  but  also  to  some- 
what mature  animals,  a  fourth  molar  of  the  lower  jaw  of  an  animal  of  this 
species  having  been  found  six  and  a-quarter  inches  in  length,  the  breadth  at  its 
widest  part  being  two  and  a-quarter  inches,  contaimng  sixteen  plates,  which 
liave  all  been  brought  into  use,  the  tooth  being  worn  down  at  its  anterior  ex- 
tremity, so  as  to  exhibit  the  common  uniting  base  of  dentine  along  the  margins 
of  the  first  and  second  plates.  A  second  corresponding  molar  of  tlie  lower  jaw 
wanting  a  few  plates  at  its  anterior  portion,  together  with  fragments  of  two 
other  fourth  molars  in  different  stages  of  development  were  also  met  with,  and 
teeth  of  larger  size  than  these  were  mdicated  by  the  presence  in  the  clay  of 
other  detached  and  fractured  plates.  I  would  also  add  that  there  occurred  a 
few  fractured  portions  of  one  or  more  molar  teeth  of  the  rliinoceros,  but  no 
mammoth's  or  other  large  bones  were  discovered. 

The  above  facts  being  considered,  can  we  allow  that  such  ponderous  auinials 
could  have  fallen  upon  a  soft  tenacious  bed  of  clay,  ^vithout  sinking  more  than 
a  few  inches  into  it  ?  or  that  their  skeletons  could  have  been  washed  do^\-n  from 
above,  without  a  much  greater  distui-banee  of  the  clay  than  was  foimd  to  be 
indicated  by  tiie  parallel  and  undisturbed  arrangement  of  its  laminated  por- 
tions ?  Could,  moreover,  these  monsters  have  fallen  into  the  cavern,  without 
a  much  greater  apparent  disturbance  of  the  beds  of  limestone  having  been 
caused  by  the  formation  of  a  sufiiciently  large  opening ;  and  would  not,  in  such 
cases,  numerous  other  parts  of  the  skeleton  have  been  met  with  ? 

Secondly,  numerous  teeth  of  elk  or  deer  and  of  ox  were  found,  but 
no  antlers  nor  horn-cores  belonging  to  such  animals  (a  single  fragment  of  the 
base  of  an  antler  and  one  small  horn-core  excepted),  which  would,  most  pro- 
bably, have  been  the  ease,  had  the  fissure  been  a  large  one,  and  some  fragments, 
at  least,  of  the  fragile  antlers  might  naturally  have  been  expected  to  occur,  had 
such  been  washed  down  from  a  higher  level ;  on  the  other  hand,  it  may  be  pre- 
sumed that  they  would  have  proved  to  carnivora  an  meonvenient  and  unprofit- 
able burthen  for  carriage  into  their  den. 

Thii-dly,  among  the  bones  met  with,  scarcely  a  smgle  large  one  had  escaped 
fractm-e,  with  the  exception  of  the  astralagus  and  other  hard  and  solid  bones  of 
the  tarsus  and  carpus  joii\ts  and  those  of  the  feet ;  facts  perfectly  similar  to 
those  observed  by  Dr.  Buckland  in  the  hysena-eave  at  Kirkdale,  in  which  the 
presence  of  their  uiunerous  eoprolites  proved  that  these  animals  inhabited  the 
cavern. 

Fourthly,  although  the  cave  did  not  contaiu  any  remains  of  hya;nas  or  their 
eoprolites,  several  teeth  of  bears  and  lions  or  tigers  were  discovered ;  and  I 
tliink  it  may  be  legitijnatcly  deduced  from  the  occurrence  of  these  cave- 
inhabiting  animals  that  the  bones  above  referred  to  had  been  fractured  by  them 
for  the  purpose  of  obtaining  their  edible  contents  ;  the  oecuiTcnce  of  several 
fragments  of  canines  of  the  gigantic  Felis  spehca  having  the  two  cliaracteristic 
lougituduial  indentations  on  then-  crowns,  together  with  the  canine  and  sectoricd 
molar  of  an  immense  lion  or  tiger,  the  former  tooth  measuring  five  and  tlu-ee- 
quarter  inelies  in  length,  may  too,  I  imagine,  satisfactorily  account  for  the 
strength  reqidred  to  carry  the  remains  of  such  annuals  as  the  nuunmoth  and 
rhinoceros  into  the  cave. 

Lastly,  I  would  remark  that  the  view  of  the  non-accidental  introduction  of 
the  remains  into  the  cave  appeared  still  further  to  be  confirmed  by  the  appear- 
ances presented  in  a  fissure  unexpectedly  opened  into  by  the  workmen,  and 
separated  from  the  larger  cavern  by  a  comparativ(,'ly  thin  wall  of  solid  limestone. 
Here  many  of  the  bones  were  only  slightly  fractured,  and  there  occurred  the 
nearly  perfect  skull  of  a  hog,  encrusted  with  stalactite,  a  cast  in  the  same  sub- 
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stance  of  the  interior  of  the  cranium  of  another  animal,  together  with  remains, 
a]iparcntly  belonging  to  the  bear,  wolf,  or  large  dog,  and  the  horse,  with  various 
other  fractured  bones  cemented  into  a  breccia-like  mass  b;y^  a  mixture  of  clay 
and  stalactite.  These  appearances  coincide  with  what  might  have  been  ex- 
.  peetcd  to  have  occurred  in  tlie  case  of  bones  that  had  aeeideutaUy  fallen  into  a 
fissure,  and  it  is  not  unlikely  that  they  may  have  been  rolled  into  it  through  a 
small  deep  hole  commimieating  with  the  large  cavern,  but  not  sufficiently 
capacious  to  allow  of  entrance  for  the  recovery  of  the  carcass.  The  brecciated 
bones  in  the  clayey  stalactite  might  have  been  also  derived  from  the  larger 
cave  by  the  constant  falling  into  it  of  fragments  of  bone  rejected  by  the  cami- 
vora,  and  whicli,  as  might  oe  expected  from  lying  for  some  time  in  their  den, 
would  be  well  mixed  with  the  clay  that  formed  its  bottom. 

A  few  of  the  bones  were  traversed  in  all  directions  by  fissures  filled  with 
clayey  stalagmite,  a  mass  composed  of  broken  plates  of  a  tooth  of  the  mammoth 
being  in  this  condition — these  facts  possibly  indicating  displacement  of  the  walls 
of  the  cave  after  the  introduction  of  the  bones,  such  dislocation  affording  the 
opening,  by  means  of  which  the  superficial  stalagmite  was  introduced. 

In  concluding  this  part  of  my  description  of  the  caverns  and  their  inhabitants, 
I  will  enumerate  the  genera  of  animals  to  which  the  specimens  (nearly  all  of 
wliich  are  in  my  own  possession)  belong. 

(To  he  continued.) 
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Geological  Society  of  London. — November  30,  1S59. — Professor  John 
Phillips,  President,  in  the  Chair. 

The  following  communications  were  read  : — 

1,  "  On  some  Bronze  Relics  from  an  Auriferous  Sand  in  Siberia."  By  T.  W. 
Atkinson,  Esq.,  E.G.S. 

During  the  author's  stay  at  the  gold-mine  on  the  River  Shargan  (Lat.  59 
dcg.  30  min.  N.,  and  Long.  90  deg.  10  miu.  E.)  in  August,  1851,  some  frag- 
ments of  worked  bronze  were  dug  up  by  tlie  workmen,  at  a  depth  of  fourteen 
feet  eight  inches  below  tlie  surface,  from  a  bed  of  sand  m  which  gold-nuggets 
occur.  This  sand  rests  on  the  rock,  and  is  covered  by  beds  of  gravel  and  sand, 
overlain  by  two  feet  of  vegetable  soil.  The  fragments  appear  to  have  belonged 
cither  to  a  bracelet  or  to  some  horse-trappings. 

2.  "On  the  Volcanic  Country  of  Auckland,  New  Zealand."  By  Charles 
lleapliy,  Esq.     Comnuniieated  by  the  President. 

The  isthmus-like  district  of  Auckland  and  its  neighbourhood,  described  by 
Mr.  Ileaphy  as  a  basin  of  Tertiary  d(;posits,  is  liordcred  by  clay-slate,  igneous 
rocks,  and  at  one  spot  on  tlie  south  by  cretaceous  strata;  and  it  is  dotted  by 
\ipwards  of  sixty  extinct  volcauos,  often  closely  situated,  and  showing  in 
nearly  every  instance  a  well-defined  point  of  eruption,  generally  a  cup-like 
crater,  on  a  hill  about  three  hundred  leet  high.  Interesting  instances  of  suc- 
cessive volcanic  eruption  are  numerous  all  over  tliis  district,  sixty  miles  round 
Auckland  ;  and  there  seems  to  liave  been  four  distinct  epochs  of  eruption,  thus 
classified  by  Mr.  lleapliy: — 1.  Tlic  first  was  that  which  raised  the  trachytic 
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mountains  and  the  black  boulder-like  igneous  rook.  2.  Then  came  the  eru]> 
tions  in  the  Tertiary  period,  tlie  ashes  of  which  form  beds  in  the  Tertiary  rock. 
3.  Then  the  eruptions  on  the  upheaval  of  the  Tertiary  cliffs  :  these  appear  as 
cones  above  faults  on  the  Tertiary  beds  and  on  the  edges  of  cliffs.  4.  Lastly 
the  eruptions  that  have  broken  through  the  Tertiary  beds,  and  the  lava-streams 
of  which  follow  the  natural  valleys  of  the  country.  The  volcanic  phenomena 
were  illustrated  by  maps  and  numerous  sketches  by  the  author.  Some  Ter- 
tiary Terehratuhe,  some  few  fossil  plants,  and  some  Cretaceous  fossils  {Inocera- 
mus  and  Belemiiitella)  accompanied  this  memoir. 

3.  "  On  the  Geology  of  a  part  of  South  Australia."  By  T.  Burr,  Esq. 
Trom  the  Colonial  Office.     1848. 

The  lowlands  about  Adelaide  on  the  west,  and  along  the  river  Murray  on 
the  east,  consist  of  hoi'izontal  beds  of  limestone  and  calcareo-siHceous  deposits, 
yellowish  and  reddish  in  colour,  full  of  marine  fossils,  and  of  the  Tertiary  age. 
Sometimes  gypsum  and  ferruginous  sand  replace  the  Umestone.  These  plains 
are  arid,  except  where  granite  protrudes  from  the  surface,  presenting  cavities 
in  which  rain-water  collects.  The  author  observed  a  simdar  Tertiary  forma- 
tion on  Yorke's  Peninsula,  at  Port  Lineobi,  and  to  the  S.E.  to  beyond  llivoli 
Bay ;  and  it  probably  forms  vast  tracts  in  New  South  Wales  and  Western 
Australia.  None  of  these  tertiary  districts  appear  to  exceed  an  elevation  of 
three  hundred  feet  above  the  sea. 

In  describing  two  volcauos  in  South  Australia,  Mount  Gambier  and  Mount 
Schauck,  Mr.  Burr  remarked  that,  coming  from  the  west  or  north-west  at  about 
twenty  miles  from  these  hills  a  white  coral-limestone  (Bryozoan  limestone), 
coutauiiug  flint  or  chert,  takes  the  place  of  the  Umestones  and  calcareous 
sandstones,  with  recent  sand-formations,  previously  passed  over.  This 
white  limestone  is  remarkable  for  the  numerous  deep  well-like  water-holes 
in  it,  within  about  twelve  miles  of  the  volcanic  mountains,  and  about  east  or 
west  of  them. 

Mount  Gambier  has  a  height  of  nine  hundred  feet  above  the  sea  (six  hun- 
dred feet  above  the  plain),  and  has  three  craters,  lying  nearly  east  and  west, 
and  occupied  with  lakes  of  fresh  water.  Mount  Schauck,  at  a  distance  of 
about  nine  mUes,  magnetic  south,  is  circular,  and  has  one  large,  and  two 
small  lateral  craters. 

The  author  next  described  the  granite,  gneiss,  and  slaty  rocks  along  a  sec- 
tion extending  from  the  lliver  Mui'ray  and  Kangaroo  Range,  across  Mount 
Barker  and  Mount  Lofty,  towards  Adelaide ;  and  noticed  the  mode  of  occur- 
rence of  the  ores  of  copper,  irou,  lead,  &c.,  in  these  rocks.  Lastly  he  noticed 
and  explained  the  occurrence  of  calcified  stems  of  trees,  standing  in  the  posi- 
tion of  their  growth,  in  the  sand-dunes  in  the  Gulf  of  St.  Vincent,  near 
Adelaide. 

4.  "  On  some  Tertiary  deposits  in  South  Australia."  By  the  Rev.  Julian 
Edmund  Woods.     Communicated  by  the  President. 

The  author,  in  the  first  place,  described  the  geographical  features  of  that 
part  of  the  colony  of  South  Australia  to  which  his  observations  refer.  It  lies 
Detween  the  River  Murray  on  the  west,  and  the  colony  of  Victoria  on  tlic  cast ; 
and  includes  an  area  of  one  Imndred  and  fifty-six  miles  long,  north  and  south, 
and  seventy  broad  from  cast  to  west.  Some  trap-dykes  and  four  volcanic 
hiUs  are  almost  the  only  interruptions  to  the  horizontaUty  of  these  plains, 
which  rise  gradually  from  the  sea,  and  are  occupied  by  the  Tertiary  beds 
to  be  noticed;  they  extend  into  Victoria  for  some  seventy  miles,  as  far  as 
Port  Pairy. 

In  some  places  on  the  plains  a  white  compact  nnfossdiferous  limestone  lies 
under  the  surface-soil ;  and  is  sometimes  thirty-feet  thick.  Under  this  is  a 
fossiliferous  limestone.    The  passage  between  the  two  is  gradual.    This  latter 
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rock  is  made  up  of  Bn/ozoa — perfect  and  iu  fragments — with  some  Pectens, 
Terebrafuhp,  Echivodenn.s,  &c. 

Sometimes  this  rock  appears  like  friable  chalk,  without  distinct  fossils.  A 
large  natiu'al  pit,  originating  from  the  infalliug  of  a  cave,  occurs  near  the  ex- 
.  tinct  volcano,  Mount  Gambler,  and  is  ninety  feet  deep,  showing  a  considerable 
thickness  of  this  Bryozoan  deposit  in  several  beds  of  fourteen  feet,  ten  feet, 
and  twelve  feet  in  thickness.  Similar  pits  show  the  deposit  in  the  same  way 
at  the  Mosquito  Plains,  seventy  miles  north. 

Regular  layers  of  flints,  usually  black,  rarely  white,  occur  in  these  beds,  from 
fourteen  to  twenty  feet  apart.  These,  with  its  colour,  and  with  the  superficial 
sand-pipes,  perforating  the  rock  to  a  great  depth,  give  it  a  great  resemblance  to 
chalk. 

The  whole  district  is  honeycombed  with  caves — always,  however,  in  the 
higher  grounds  in  the  undulations  of  the  ])lains. 

One  of  the  caves,  in  a  ridge  on  the  northern  side  of  the  Mosquito  Plains,  is 
two  hundi'ed  feet  long,  is  divided  into  three  great  halls,  and  has  extensive  side- 
chambers.  The  caves  have  a  north  and  south  direction,  like  that  of  the  ridge. 
The  large  cave  has  a  great  stalactite  in  it ;  and  many  bones  of  Marsupialia  are 
heaped  up  against  this  on  the  side  facmg  the  entrance ;  possibly  they  may 
have  been  washed  up  against  this  barrier  by  an  inflowing  stream.  The  dried 
corpse  of  a  native  lies  m  this  cave.  It  has  been  partially  entangled  in  the 
stalactite  ;  but  this  man  was  kno\vn  to  have  crept  into  the  cave  when  he  had 
been  wounded,  some  fourteen  years  ago.  Many  of  the  caves  have  great  pits 
for  their  external  apertures,  and  contain  much  water. 

Some  shallow  caves  contain  bones  of  existiag  Marsupialia,  which  have 
evidently  been  the  reUcs  of  animals  that  fell  into  the  grass-hidden  aperture  at 
top. 

The  caves  appear  in  many  caves  to  be  connected  with  a  subterranean  system 
of  drainage ;  currents  and  periodical  oscillations  being  occasionally  observed  in 
the  waters  contained  m  them.  There  is  but  little  superficial  di-ainage.  One 
overflowmg  swamp  was  found  by  the  author  to  send  its  water  into  an  under- 
ground chamiel  in  a  ridge  of  limestone. 

Patches  of  shelly  sand  occur  here  and  there  over  the  ten  thousand  nine  hun- 
dred and  eighty  square  miles  of  country  occupied  by  the  white  Umestoncs ;  but 
near  the  coast  this  shelly  sand  thickens  to  two  hundred  feet. 

A  coarse  lunestone  forms  a  ridge  along  the  coast-line,  and  it  contains  exist- 
ing species  of  shells.  This  indicates  an  elevation  of  the  coast  of  late  date,  and 
whicli  probably  is  still  taking  place. 

Dec.  14. — 1.  "On  some  Kemains  of  Folyptychodon  from  Dorking."  By 
Prof.  Owen,  F.R.S.,  P.G.S. 

Referring  to  the  genus  of  Saurians  which  he  had  founded  in  1811  on  certain 
large  detached  teeth  from  the  Cretaceous  beds  of  Kent  and  Sussex,  and  which 
genus,  in  reference  to  the  many-ridged  or  folded  character  of  the  enamel  of 
those  teeth,  he  had  proposed  to  call  Folypfychodon,  Prof.  Owen  noticed  the 
successive  discoveries  of  portions  of  jaws,  one  showing  the  thecodont  implanta- 
tion of  those  teeth,  which,  with  the  shape  and  proportions  of  the  teeth,  led 
him  to  suspect  the  crocodilian  aihnitics  ot  Polyplochodon ;  and  the  subsequent 
discovery  of  bones  in  a  Lower  Grecnsand  quarry  at  Hythe,  which,  on  the  hypo- 
thesis of  their  having  belonged  to  Pob/pfyrhodon,  had  led  Mm  to  suspect  that 
the  genus  conformed  to  the  Plesiosauroid  type. 

The  fossils  now  cxliibited  by  Mr.  G.  Cubitt  of  Denbies,  consisted  of  part  of 
the  cranium  (showing  a  large  foramen  parietale),  fragments  of  the  upper  and 
lower  laws,  and  t(!eth  of  the  Polyjdychodon  interrv.'ptnif,  from  the  Lower  Chalk 
of  Dorking,  and  alforded  further  evidence  of  tlie  plesiosam-oid  afiinitics  of  the 
genus.     Professor  Owen  remarked  that  in  a  collection  of  fossils  from  the  Upper 
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Greensand  near  Cambridge,  now  in  the  Woodwardian  Museum,  and  in  another 
collection  of  fossils  from  the  Greensand  beds  near  Kursk  in  Russia,  submitted 
to  the  Professor's  examination  by  Col.  Kiprianoff,  there  are  teeth  of  Poli/pfj/cho- 
don,  associated  with  plesiosauroid  vertebra  of  the  same  pro]3ortioual  magnitude, 
and  with  portions  of  large  limb-bones,  without  medullary  cavity,  and  of 
plesiosam'oid  shape. 

Thus  the  evidence  at  present  obtained  respecting  this  huge,  but  hitherto 
problematical,  carnivorous  Saurian  of  the  Cretaceous  ])eriod  seemed  to  prove 
It  to  be  a  marine  one,  more  closely  adliering  to  the  prevailhig  ij^e  of  the  Sea- 
lizards  of  the  great  mesozoic  epoch,  then  drawmg  to  its  close,  than  to  the  Mosa- 
saiirus  of  the  Upper  ChaUc,  which,  by  its  vertebral,  palatal,  and  dental  charac- 
ters, seemed  to  foreshadow  the  Saurian  type  to  follow. 

Professor  Owen  exhibited  also  drawings  of  specimens  in  the  Woodwardian 
Museum  and  in  the  collection  of  Mr.  W.  Harris,  of  Charing,  which  show  the 
mode  and  degree  of  use  or  abrasion  to  wliich  the  teeth  of  Poli/pii/chodon  had 
been  subject. 

2.  "  On  some  Fossils  from  near  Bahia,  South  America."  By  S.  Allport, 
Esq.     Conununicated  by  Professor  Morris,  F.G.S. 

The  south-west  point  of  the  hill  on  which  the  Port  of  Montserrate  is  built, 
in  Bahia  Bay,  exhibits  a  section  of  alternating  beds  of  conglomerate,  sandstone, 
and  shale ;  in  the  last  Mr.  Allport  discovered  a  large  Diuosauriau  dorsal  verte- 
bra, not  unlike  that  of  Megalosaurm,  several  Crocodilian  teeth,  and  numerous 
large  scales  of  Lepidotus,  together  with  a  few  Molluscs  {Faludlna,  Unio,  &c.), 
some  Enfomostracci,  and  Liguite.  Two  miles  from  Montserrate,  in  a  N.E. 
direction,  is  the  Plantaforma,  another  hill  of  the  same  formation,  but  loftier. 
The  shales  here  also  yielded  similar  fossils. 

These  fossiliferous  shales  and  conglomerates  dip  to  the  N.W.  towards  the 
Bay,  and  appear  to  overlie  a  similarly  inclined  whitish  sandstone,  wliich  rests 
against  the  gneissose  hiUs  ranging  north-easterly  from  the  poiat  of  St.  Antonio. 

3.  "  On  a  Terrestrial  MoUusc,  a  Cliilognathous  Myriapod,_  and  some  new 
species  of  Reiitiles,  from  the  Coal-formatiau  of  Nova  Scotia."  By  J.  W. 
Dawson,  L.L.D.,  F.G.S.,  &c. 

On  revisitmg  the  Soutli  Joggings  m  the  past  summer.  Dr.  Dawson  had  the 
opportunity  of  examinmg  the  iaterior  of  another  erect  tree  ia  the  same  bed 
which  had  afforded  the  fossil  stump  from  which  the  remains  of  Demlrerpeton 
Acad  la  nil  III  and  other  terrestrial  animals  were  obtained  in  1  Sol  by  Sii-  C.  LyeU 
and  liiniself.  Tliis  second  trunk  was  about  fifteen  inches  in  diameter,  and  \yi\s, 
much  more  riclily  stored  with  animal  remains  than  that  previously  met  with. 
There  were  here  numerous  speeiaiens  of  the  land-shell  found  in  the  tree  prc;- 
viously  discovered  in  this  bed — several  individuals  of  an  articulated  anunal,  pro- 
bably "a  Myriapod — portions  of  two  skeletons  of  Deiidrerpetoii — and  seven 
small  skeletons  belonging  to  another  Reptilian  genus,  and  probably  to  three 
species. 

The  bottom  of  the  trunk  was  floored  with  a  thin  layer  of  carbonized  bark. 
On  this  was  a  bed  of  fragments  of  mineral  charcoal  (having  SigiUaroid  ecU- 
structm-e),  an  inch  thick,  with  a  few  Reptilian  bones  and  a  Sler/i/jeri/ia-casi. 
Above  tins,  the  trunk  was  occupied,  to  a  heiglit  of  a!)out  six  inches,  ^^^th  a 
hard  black  laminated  material,  consisting  of  fine  sand  and  carbonized  vegetable 
matter,  cemented  by  carbonate  of  lime.  In  this  occurred  most  of  the  animal 
remains,  with  coprolitcs,  and  with  leaves  of  Noajgei-athia  (Poacites),  Carpo- 
llfhes,  and  Calamitca,  also  many  small  pieces  of  mineral  charcoal,  showing  the 
structiu-cs  of  Lepidodeiidron,  "Stujinaria,  and  the  lcaf-st;dks  of  Perns.  The 
up])er  part  of  tliis  carbonaceous  mass  alternated  with  fine  grey  sandstone,  wliicli 
filled  tiie  remainder  of  the  trunk  as  far  as  seen.  The  author  remarked  that 
tliis  tree,  like  other  erect  SigiUarue  in  this  section,  bccaiuc  hollow  by  decay, 
VOL.   III.  E 
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after  having  been  more  or  less  buried  in  sediment;  but  that,  unlike  most 
otliers,  it  remained  hollow  for  some  time  in  the  soil  of  a  forest,  receiving  small 
quantities  of  eartiiy  and  ve";etable  matter,  falling  into  it,  or  washed  in  by  rains. 
In  this  state  it  was  probably  a  place  of  residence  for  the  snails  and  myxiapods 
.and  a  trap  and  tomb  for  the  reptiles  ;  though  the  presence  of  coprolitic  matter 
•would  seem  to  show  that  in  some  mstanccs  at  least  the  latter  coidd  exist  for  a 
time  in  their  underground  prison.  The  occurrence  of  so  many  skeletons,  with 
a  hundred  or  more  specimens  of  land-snails  and  myi'iapods,  in  a  cylinder  only 
fifteen  inches  in  diameter  proves  tliat  these  creatures  were  by  no  means  rare  iu 
the  coal-forests ;  and  the  conditions  of  the  tree  with  its  air-breatliing  iuliabitants 
implies  that  the  SigUlarian  forests  were  not  so  low  and  wet  as  we  are  apt  to 
imagme. 

The  little  land-shell,  specimens  of  which  with  the  mouth  entire  have  now  oc- 
curred to  the  author,  is  named  by  him  Piij)a  vetusta.  Dr.  Dawson  found  entu'e 
shells  of  Physa  heterostropha  in  the  stomach  of  Menohranchm  lateralis,  and 
hence  he  supposes  that  the  Pup^e  may  have  been  the  food  of  the  little  reptiles, 
the  remains  of  which  are  associated  with  them. 

Two  examples  of  Spirorbis  carhonar'ms  also  occurred ;  these  may  have  been 
drifted  into  the  hollow  trunk  whilst  they  were  adherent  to  vegetable  fragments. 
The  Myriapod  is  named  Xylobius  Sigillarup,  and  regarded  as  benig  allied  to  Ittlm. 

The  reptilian  bones,  scutes,  and  teeth  referable  to  Dendrerpeton  Acadiannm 
bear  out  the  supposition  of  its  Labyrinthodont  affinities.  Those  of  the  new 
genus,  Hylonomus,  established  by  Dr.  Dawson  on  the  other  reptdiau  remains, 
indicate  a  type  remote  from  Arrhegosaitrus  and  Labyrinthodon,  but  in  many 
respects  approachmg  the  Lacertians.  The  three  species  determined  by  the 
author  are  named  H.  Li/ellii,  H.  aciedentattis,  and  U.  IFpnani. 

4.  "  On  the  Occurrence  of  Footsteps  of  Chlrotherium  in  the  Upper  Keuper 
of  Warwickshire."    By  the  "Rev.  P.  B.  Brodie,  F.G.S. 

True  Chirotherian  feetsteps  do  not  appear  to  have  been  hitherto  met  with  in 
the  Keuper  of  Warwickshire ;  but  a  specimen  of  Keuper  sandstone  showing 
the  casts  of  a  fore-  and  a  hind-foot  of  Chirotherium  was  lately  turned  up  by  the 
plough  at  Whitley  Green,  near  Heidey-in-Arden.  The  breadth  of  the  fore-foot 
IS  about  two  inches,  the  hind-foot  is  four  and  a-haK  inches  across.  As  the 
New  Red  sandstone  of  Cheshire,  so  well  known  for  its  fme  Chirotherian  foot- 
tracts,  certainly  belongs  to  the  upper  part  of  the  New  Red  series,  it  may  now 
be  further  correlated  with  the  Upper  Keuper  of  Warwickshire,  the  latter 
having  yielded  true  Chirotherian  foot-prints. 


Geologist's  Association,  Ordinary  Meeting,  5th  Dec,  1859.  Rev. 
Thomas  Wiltslure,  M.A.,  F.G.S.,  President,  in  the  chair. 

The  president  stated  that  since  tlie  last  meeting  the  Association  had  lost  a 
valuable  friend  in  the  person  of  John  Bro\ra,  Esq.,  E.G.S.,  who  had  prepared  a 
paper  which  was  to  have  been  read  tliat  evening.  Under  these  circumstances 
the  committee  had  thought  it  respectful  to  the  memory  of  Mr.  John  Brown, 
that  his  paper  (which  had  been  forwarded  to  the  president)  should  not  be  read 
until  the  next  meeting  in  January.  It  was  announced  that  Professor  Temiant, 
P.G.S.,  had  kindly  volunteered  at  very  short  notice  to  give  a  lecture  on 
siliceous  nodules  iu  the  various  formations. 

Professor  Tennant  commenced  by  some  observations  on  the  large  proportion 
in  which  silica  enters  into  the  composition  of  rocks,  constituting  one-half  part 
of  granite,  one-third  part  of  syenite,  nine-tenths  of  quartz,  and  ihree-fourths  of 
greensand.  He  then  dcsscribcd  the  enormous  amount  of  silica  in  tlic  llints  of  the 
upncr  chalk,  and  called  attention  to  the  peculiarity  which  distinguishes  the 
beds  of  flints  iu  Kent  and  Sussex  from  lliose  of  Yorkshire.     In  the  former  they 
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are  of  dense  structure;  in  the  latter  mostly  of  a  porous  character,  taking 
regular  forms,  not  unlike  those  of  many  modern  sponges. 

Some  remarks  were  then  made  on  Dr.  Bowerbank's  theory  that  the  great 
mass  of  the  flints  found  in  the  chalk  are  true  sponges  :  a  theory  to  which  Pro- 
fessor Tennant  said  he  was  inclined  to  subscribe.  He  pointed  out  as  an  illustra- 
tion of  its  possible  truth,  and  as  a  proof  that  organic  remains  may  be  enclosed  in 
silica,  the  well  known  appearance  of  moss-agates,  sections  of  which,  procured 
from  Obcrstein,  cannot  under  the  microscope  be  distmguished  from  sections  of 
certain  modern  sponges.  Professor  Tennant  also  drew  attention  to  the  differ- 
ence in  the  flints  of  volcanic  and  aqueous  rocks ;  the  former  being  destitute  of, 
whilst  the  latter  abound  ui,  organic  remains. 

After  alluding  to  the  beds  of  chert  in  many  of  the  fonnations,  such  as  the 
Portland-rock,  Gtreensand,  etc.,  he  advocated  the  view  that  the  Paramoudra,  of 
Ireland,  are  nothing  more  than  enormous  silicified  sponges,  and  concluded  with 
an  account  of  the  hollow  flints  found  on  Salisbury  Plain,  the  core  of  which 
when  examined  under  the  microscope  is  seen  to  be  composed  of  a  mass  of 
debcate  spicules. 

A  cUscussion  by  several  of  the  members  followed,  during  which  the  president 
directed  attention  to  a  cbcumstance,  which  Mr.  Charlesworth  confirmed,  viz., 
that  a  mass  of  flint  when  surrounding  the  base  of  a  ventriculite,  never  en- 
velopes the  whole  of  the  root  of  the  ventriculite. 

Mr.  Charlesworth  made  several  remarks,  with  a  view  of  explaining  this  phe- 
nomenon, and  at  some  length  entered  mto  reasons  for  disagreeing  with  the 
views  of  Dr.  Bowerbauk  as  to  the  spongous  origin  of  many  of  the  Chalk  flints. 

The  late  Mr.  John  Brown,  F.G.S.,  of  Stanway,  has  bequeathed  the  sum  of 
£100  to  the  Association. 


Malvern  Field  Club. — The  Naturalists'  Field  Club  lately  held  a  meeting 
at  Pershore,  on  which  occasion  the  President,  the  Bev.  Mr.  Symonds,  of  Pen- 
dock,  addressed  the  meeting  at  some  length  upon  a  few  of  the  most  important 
scientific  topics  of  the  day.  On  the  subject  of  the  sujiposed  flint  implements 
which  have  caused  so  much  disquisition  among  geologists,  Mr.  Symonds  re- 
marked that  they  were  discovered  in  the  north  of  France,  in  undisturbed  beds 
of  gravel,  sand,  and  clay,  in  drift,  in  fact,  of  much  the  same  geological  age  as 
the  old  lake-  and  river-  margins  of  the  Avon,  the  Severn,  and  the  Wye.  The 
level  of  the  land  in  that  part  of  France,  however,  appears  to  have  been  more 
deranged  by  osciUatiug  movements  tlian  has  been  the  water-level  of  the  peace- 
ful vales  of  Worcestershire  and  Herefordshire.  The  stratified  gravel,  contain- 
ing the  weapon-looking  flints,  associated  with  the  remains  of  the  extinct  ele- 
phant and  rhinoceros,  occupies,  in  some  localities,  a  height  of  one  hundred  feet 
above  the  present  level  of  the  river  Somme,  which  has  worn  for  itself  a  newer 
and  deeper  bed  since  those  flints  and  the  bones  of  wild  beasts  were  buried 
togctlier  in  the  mud,  silt,  and  gravel  of  its  ancient  margins.  On  the  question 
of' the  hiunan  fabrication  of  the"  flints,  Mr.  Symonds  said  that  he  had  seen  mtmy 
exhil)it-ed  at  A1)crdeen,  by  Sir  Charles  Lyell  and  IVTr.  11.  W.  INIylnc,  and  that 
the  rudeness  of  many  of  these  im])lenu'nts  might  well  cause  the  cautious  inves- 
tigator of  truth  to  pavise  bc-fore  he  Ix-lievcd  that  they  were  wTought  by  men ; 
while  on  the  other  hand  some  of  the  specimens  appeared  to  have  been  so 
wroudit.  The  question  rested,  from  the  evidence  Mr.  Symonds  could  collect, 
on  the  fact  as  to  whetlier  or  not  the  flints  were  human  implements.  The  re- 
mains of  the  extinct  mannnalia  may  have  been  drifted  from  older  beds,  but  the 
physical  geology  of  tlie  district,  and  the  physiciil  position  of  the  stratified  cbifts, 
containing  the  supposed  human  implenumts,  compelled  the  most  able  of  the 
geologists  of  France  and  England  to  arrive  at  the  conclasiou  that,  if  these  flints 
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are  liumau  miplenients,  man  lived  at  a  far  more  remote  epoch  than  has  usually 
been  assigned  to  his  creation. 

The  Pteraspis  discovered  at  Leintwardine,  near  Ludlow,  by  Mr.  Lightbody, 
of  the  Woolhope  Club,  in  the  Lower  Ludlow  deposits,  gi'eatly  antedated  the 
-period  at  wliich  fish  were  supposed  to  have  first  existed.  The  fossil  had  been 
examined  by  competent  authorities  and  both  its  fish  character,  and  the  physical 
position  of  the  beds,  had  now  been  firmly  established.  After  the  nieetiug  of 
the  British  Association  of  Aberdeen,  Mr.  Symonds  accompanied  Lord  Eimis- 
kiUen,  Sir  C.  Lyell,  Su-  W.  Jardine,  and  Professor  Harkness  to  the  Elgin  dis- 
trict, for  the  further  examination  of  the  reptile-bearing  sandstones  containing 
the  Telcrpeton,  Stagonolepis,  and  Hypcradaphodon,  and  long  supposed  to  belong 
to  the  age  of  the  Old  Red  Sandstone.  Mr.  Symonds  entii-ely  agreed  with  the 
opinion  formed  by  Sir  C.  Lyell,  founded  on  a  mass  of  evidence  and  details  too 
intricate  to  be  briefly  or  easily  explamed,  that  the  reptiliferous  sandstones  of 
Elgin  are  more  probably  of  the  Ti'iassic  age,  than  of  the  epoch  of  the  Old  Red. 


NOTES    AND     QUERIES. 

Notices  of  Incokrectnesses  in  Mb.  Page's  ELiNDBOOK  of  Geological 
Terms. — Deab  Sib, — On  the  recommendation  of  last  month's  "  Geologist," 
I  bought  Mr.  Page's  Handbook  of  Geological  Terms.  Upon  glancing  at  it,  I 
saw  that  he  had  fallen  iuto  some  errors  of  pronimciation,  and,  invited  to  do  so 
by  his  preface,  I  wrote  to  liim  immediately  to  put  him  on  his  guard,  and  give 
Mm  an  opportunity  of  taking  such  steps  as  he  should  deem  advisable.  As 
the  matter  seems  to  have  escaped  your  notice,  I  think  it  weU  to  advise  you  of 
it.  Li  my  opiuion  there  are  many  of  these  errors  ;  but  others  may  differ  from 
me  in  some  instances.  I  note  a  few,  however,  below,  which  admit  of  no 
doubt,  as  reference  to  eveiT  lexicon  and  receiTcd  authority  wUl  show : 

Affiuis,  Aggliitinans,  Albo-galerus,  Briareus,  Coucavus,  Congeners,  Echmus 
and  Echinite,  Ediilis,  Eiiglyphus,  Giganteus,  Hexagduus,  Hippocrepis,  Ma- 
crospondylus,  Mammilliferons. 

One  or  two  other  eiTors  of  a  different  kiad,  have  caught  my  eye. 

^Idiola  he  derives  from  mille — though  confounding  the  idea  with  that  of 
Hvpids,  10,000,  apparently.  It  evidently  comes  from  mihiun,  the  seed  of 
miUet,  which  tlie  little  shell  resembles.*  It  would  have  been  miUiola  other- 
wise, I  suppose,  for  the  inventor  would  hardly  have  chosen  the  obsolete  mile  for 
such  a  purpose. 

Siva  is  a  male  deity,  not  a  goddess. 

Brachiopoda — "  spiral  arms,"  "which  they  can  uncoil  and  protrude." 

Woodward  say^,  "  It  has  been  conjectured,  etc.  .  .  tliis  supposition  is 
rendered  less  probable  by  the  fact  that,  in  many  genera,  they  are  supported  by 
a  brittle  skeleton  of  sheU" — Manual,  p.  211. — I  am,  dear  sir,  yours  truly, 
Henry  Eley. — We  regard  Mr.  Elcy's  communication  as  a  most  important 
note,  and  we  cordially  introduce  it,  as  expressive  of  our  sincere  wish  to  add  to 
the  usefulness  of  Mr.  Page's  valuable  book,  to  remove  some  more  of  the  niiraer- 
ous  stumbling  blocks  already  laid  m  the  student's  path  by  tlic  bad  Latinism  of 
very  many  of  the  modem  natui-alists  and  pala;outologists.     There  is  not  only  a 

*  If  crowded  aggregation  ib  implied,  the  spike  of  millet  is  a  most  apt  similitude. 
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want  of  a  critical  guide  for  the  unlettered  student,  but  the  faulty  pronuncia- 
tion in  vogue  seems  little  likely  to  be  coiTected  without  a  good  standard  of 
reference  more  ready  at  hand  than  dictionary  and  gradus.  We  may  remark 
that,  besides  those  instances  mentioned  by  Mr.  Eley,  several  of  which, 
especially  affinis,  gigantcus,  concavus,  ediilis,  are  sldom  rightly  spoken  among 
geologists,  there  is  the  frequent  mispronunciation  of  such  words  as  the  genc- 
tives  of  proper  names ;  thus,  Milleri  ^vrongly  for  Mill(5ri,  Scouleri  for  Scoideri, 
and  the  like  ;  also  Ganoidea,  Criuoidea,  Cystidea,  &c.,  are  not  always  thus  cor- 
rectly pronounced.  We  may,  however,  remind  tyros  that  family  names,  such 
as  OstreidiE,  are  to  be  prouoWced  as  Mr.  Page  thus  marks,  not  Ostreidse,  as 
it  is  incorrectly  and  too  commonly  spoken. 

In  Mr.  Page's  list  at  p.  40,  multifidus  has  no  accentuation,  it  should  be  mul- 
tifidus — too  often  pronounced  multifidus  \vi-ougly  ;  so  also  quadi-ifidus  and  tri- 
fidus.  Hemisphencus  (p.  398)  should  be  hemisphajricus.  Possdis  (p.  396) 
should  be  accentuated  fossHis.  Cervical  at  p.  Ill  should  be  Cervical,  not 
Cervical. 

We  hei-e  add  some  other  corrections  which  have  been  pomted  out  to  us  bv 
another  correspondent,  and  we  hope  the  book  will  be  all  the  better  for  such 
criticisms  in  the  next  edition.  For  its  sake  we  are  open  to  receive  more 
notes  of  corrections,  so  that  both  tvro  and  Mr.  Page  may  have  the  benefit 
thereof.  Digitalus,  finger-like,  should  be  either  digitalis,  belonging  to  a  finger, 
or  digit atus, "fingered — formed  as  fingers;  dorsalis  should  have  its  accent  on 
the  middle  syllable  ;  gagateus  may  be  accented  thus,  gagateus.  In  the  Latin, 
Konig  should  be  spelt  Koenigius;  so  also  Noeggeratliius.  Longimanus  wants 
the  accent  at  p.  101.  The  coiTcction  of  psijopora  for  the  incorrect  psilopora 
(p.  109),  and  tubipora  for  tubipora,  may  remind  many  of  the  common  wrou" 
pronuucation  of  the  multitude  of  names  of  corals  and  bryozoa  partly  composed 
of  pora,  a  pore.  Pygmseus,  unaccented  at  p.  109,  shoidd  have  its  penultimate 
syllable  long ;  this  "is  often  forgotten.  In  the  same  page,  pucdlus  is  apparently 
a  misprint  for  pusiUus,  and  Kaukinei  for  Raidcinei.  Saxatdis  at  p.  110  should 
be  Saxatilis.  Toliapicus  (p.  Ill)  has,  we  believe,  a  reference  to  Tolapia,  or 
some  similar  form  of  the  Latiu  name  of  the  Isle  of  Sheppy.  Unicolor  shoidd 
take  the  place  of  the  incorrect  unicolor.  Ma;audi-inus  shoidd  be  placed  for 
meandrinus,  Macrdstomus  for  macrostomus.  Moniliformis  and  mouilitectus 
mouileformis,  etc.  Muensterianus  for  Miinsterianus  (after  Count  Miinster). 
Cypridiua-Schiefer  (p.  137)  should  not  be  half  Latin  liaK  German,  but  as  the 
Germans  have  it,  Cypridinen-Schiefer. 

We  would  suggest  that  the  description  of  Brachiopoda  at  page  90,  may  be 
corrected  thus : — "which  they  cannot  uncoil  and  protrude,  but  with  which"  etc. 
Slickensides. — Deah  Sik, — I  was  much  interested  by  the  queries  and  re- 
plies, upon  the  subject  of  slickensides,  in  the  last  number  of  the  "  Geologist." 
They  are  very  a])uudant  in  the  Keuper  sandstone  of  Chesliii-e,  and  the  south- 
west of  Lancashire.  Usually,  two  poUshcd  striated  surfaces  exist  together, 
but  not  always,  for  occasionally  a  single  sbckenside  is  only  opposed  by  a  soft 
sandstone,  without  any  trace  of  such  an  appearance.  Those  said  to  be  two 
feet  apart,  I  think  can  have  no  connection  with  each  other.  Faults  are  very 
numerous  in  this  neighbourhood ;  in  width  they  vary  from  an  inch  to  twenty 
yards.  They  are  always  filled  with  sandstone,  very  nuich  harder  than  the 
strata  bounding  them,  while  at  each  side  sUckensidcs  abound.  If  the  strata  at 
each  side  of  the  fault  is  removed,  the  enclosed  com])act  rock  stands  across  Hkc 
a  wall,  beautifully  polished  and  striated  upon  each  side.  In  such  cases  it  is 
evident  that  the  polished  surfaces  could  not  have  been  caused  by  the  original 
disruption  of  the  strata,  but  afterwards — long  after  the  fault  had  been  filled  by 
debris.  I  am  therefore  of  opinion  that  a  throw  of  the  strata  to  a  very  small 
extent,  acting  under  immense  pressure,  was  suiiiciout  to  cause  the  phcuomeuu. 
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This  is  coufinncil  by  the  occurrence  of  slickensides  at  difFerent  angles  in  slides 
of  the  rock  within  the  faults,  and  also  by  highly  polished  surfaces,  occurring  in 
very  slight  faidts,  whicli  displace  the  strata  only  a  foot  or  eighteen  inches. 

I  believe  it  is  the  conijiact  sandstone  within  the  faults,  and  not  the  slicken- 
-  sides,  that  is  considered  to  act  as  a  barrier  to  subterranean  water.— I  remain, 
dear  sir,  yom's  etc.,  Geohge  Hilloston,  P.G.S.,  Liverpool. 

Slickensides.— De\r  Sib,— The  subject  of  "  sUckensides"  is  one  to  which 
I  have  paid  some  attention,  and  I  have  always  noted  as  many  of  the  facts 
relating  to  this  appearance  on  rock -surfaces  as  I  possibly  could.  I  have  read 
with  imich  interest  in  the  last  number  of  the  "  Geologist"  the  queries  on 
"  slickensides"  submitted  to  the  Geological  Section  of  the  British  Association 
during  the  meetiug  at  Aberdeen,  by  Mr.  Price,  and  the  replies  by  Professor 
Ansted.  Peruut  me  to  oifer  a  few  remarks  on  this  really  curious  and  interest- 
ing subject. 

"The  formation  of  a  "  slickenside"  on  any  rock-sui-face  is  due  to  the  sliding 
of  one  rock-mass  on  the  other,  the  motion  very  possibly  having  been  a  slow 
one,  but  exerted  under  enormous  pressure,  and  without  the  aid  of  more  heat 
than  w^ould  have  been  produced  by  the  friction.  The  result  of  this  motion 
would,  m  the  first  instance,  be  the  pulverization  more  or  less  of  the  two 
opposing  rock-surfaces,  and  wdien  this  crushing  action  ceased,  the  re-consolida- 
tion of  that  crushed  material,  by  means  of  enormous  pressure,  accompanied  by 
motion.  „ 

I  find  in  limestones  and  sandstones  that  most  usually  the  "  slickenside-  strige 
are  on  the  surface  of  the  beds,  and  their  direction  frequently  parallel  to  that  of 
the  dip.  Li  my  geological  notes  I  find  many  references  like  tlie  following : 
"  Slickensides-stria;  parallel  to  the  diji  of  the 'beds,  showing  vertical  displace- 
ment in  the  mass  ;"  but  when  the  strire  are  transverse  to  the  dip,  and  m  tlie 
direction  of  the  strike  of  the  beds,  I  say  that  "  horizontal  displacement  is 
indicated."  In  either  instance  of  course  there  is  no  fault  produced  in 
the  strata,  though  a  displacement  of  tliem  en  masse  is  clearly  indicated,  the 
direction  of  which  being  pointed  out  by  that  of  the  striae  of  compression. 
This  is  the  only  way  in  which  rock-masses  can  be  displaced  without  being 
fiuilted.  ^,  ,     ,    :,      , 

The  slickensidc-stri£E  are  frequently  oblique  to  the  dip  of  the  beds,  the  angle 
of  oblicpiity  being  of  course  variable,  but  always  indicating  the  direction  of 
the  displacement. 

The  thickness  of  the  slickenside,  or  striated  substance,  is  very  variable ; 
sometimes  it  is  as  thin  as  card-paper,  at  others  nearly  an  inch  from  one  surface 
to  the  other.  It  varies  also  hi  its  mternd  structure:  sometimes  it  consists 
tln-ougliout  of  a  series  of  very  thm  and  finely  striated  lanu-lla;,  which  readily 
flake  off  from  each  other  by  the  application  of  a  penknife,  or  when  struck  on 
the  fractured  edges  with  the  liammer.  At  other  times  this  structure  is  only 
partial,  and  c(mllned  to  the  surfaces;  and  again,  when  the  slickenside  is  tolera- 
bly thick,  it  is  liomogencous  througliout,  the  surfaces  above  presenting  a 
highly-polished  or  glazed  appearance,  but  not  such  as  would  be  the  result  of 
vilrilication. 

In  limestones  the  slickenside  frequently  appears  as  a  white  calcareous 
material  resemljliiii,'  opaijue  carbonate  of  linie,  but  coated  willi  a  carbonaceous- 
lookhig  glaze,  wliich  readily  soils  the  fingers.  In  slate  or  sandstone -rocks  the 
slickenside  is  most  usually"  liomogencous  in  its  structure  ;  it  comes  aw^ay  in 
small  slabs,  and  resembles  diill-lookhig  ([uarlz,  or  quartzitc,  having  both  sur- 
faces highly  polished,  beautifully  and  often  deeply  striated,  and  stained  of  a 
dark  maniraucse — brown,  or  black  colour. 

Tlu!  most,  remarkable  kind  of  slickenside  I  know  of  is  one  not  unfrequent  in 
the  carboniferous  limestone  of  Iieiaud ;  it  exhibits  two  distinct  sets  of  stria;, 
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arranj^ed  more  or  less  at  right  angles  to  caeli  other,  and  closely  adhering,  one 
set  bljiug  parallel,  or  nearly  so,  to  the  dip,  and  the  other  to  the  strike 
of  the  beds. 

Erom  tliis  it  woidd  appear  that  the 
beds  above  and  below  had  two  distinct 
motions  given  to  them,  but  at  ditfereut 
intervals  of  time.  In  the  example  be- 
fore us  we  have  evidence  for  believing 
that  at  first  one  set  of  beds  moved  while 
the  other  remained  stationary ;  and  that 
one  half  of  the  cruslied  intervening  sub- 
stance, while  adhering  to  the  moving 
mass  by  cohesion  was  pulled  into  a  state 
of  striatiou  to  the  amount  of  only  one- 
half  its  thickness.  The  motion  then 
suddenly  ceased,  and  the  adjoining  beds 
were  moved,  but  in  a  direction  directly 
contrary  to  the  first.  The  remaining 
portion  of  the  p\dverized  material  fol- 
lowed this  second  impulse,  and  assumed 
a  striated  structure,  tlic  lines  of  which 
were  parallel  with  the  direction  of  the 
displacement  and  consecpicntly  at  an 
opposite  angle  witli  that  which  was  first 
formed. 

We  have  in  Brockedon's  patent  pen- 
cils a  familar  example  of  the  reeon- 
solidation  of  a  powdered  substance  l^y 
the  application  of  enormous  pressure 
into  a  material  harder  and  more  free  from  grit,  or  other  impurities,  than  the 
original  native  plumbago,  and  to  this  our  slickensides  bear  a  striking  analogy. 
Dear  sir,  faitlifully  yours,  Geo.  V.  Du  Noyeii,  M.R.I.A.,  Geological  Survey  of 
Ireland. 

Published  Accounts  op  Fossil  Human  Remains. — Sir, — Will  you 
oblige  me  by  answering  the  following  query  in  the  "  Geologist."  I  ask  as 
well  for  others  as  myself.  Where  may  be  procured  the  fullest  and  most  re- 
liable information  respecting  fossil  human  remains  that  have  been  discovered  in 
the  world  F  Subscriber,  Rcdlands. — There  is  no  comieeted  account  of  the 
human  remains  discovered  in  various  parts  of  the  globe,  and  it  is  one  of  the 
objects  of  the  papers  on  the  "  First  Traces  of  Man  on  the  Globe."  now  pidi- 
lishing  in  this  magazine,  to  give  a  collected  account  of  all  the  reliable  cases, 
and  to  give  illustrations  of  the  ancient  flint-weapons,  etc.,  as  also  of  the 
stone-implements  recently,  or  still  in  use  amongst  savage  tribes  in  various  parts 
of  the  world. 

The  best  account  of  human  remains  published  up  to  the  present  time  will  be 
found  in  the  appendix  to  M.  Boucher  de  Perthes'  book.  Otlier  notices  may  be 
profitably  consulted,  such  as  Dr.  Mantell's  paper,  read  at  the  Oxford  meeting 
of  the  Archffiological  Institute,  1S50,  and  M.  I\Iarccldc  Serrcs'  several  papers 
in  the  Bulletin  Soc.  Gcol.  de  France,  Comptes  Reudus,  etc. 

Deposition  oe  WARr.— Sir, — In  "  Notes  and  Queries,"  in  tlie  "  Geolo- 
gist" for  December  last,  W.  Nottingham  asks  two  questions,  viz.,  1st.  Wlierc 
does  the  warp  come  from  ?  2nd.,  How  is  it  that  the  Humber  and  its  tributaries 
— the  Trent,  Ouse,  Don,  etc.,  are  the  only  rivers  in  Great  Britain  that  deposit- 
"  warp"  ? 
When  we  take  into  consideration  the  fact  that  tlie  Ilumljcr  receives   the 


Fragment  of    "  Slickonside, "   exhibiting 
two  sets  of  striaj  (full  size). 
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drainage  of  nine  thousand  one  hundred  and  seventy  three  square  miles,  of  which 
the  Trent  alone  draws  from  four  thousand  iive  hundred  square  miles,  the  re- 
maiuiug  fom-  thousand  six  luindred  and  seventy-three  square  miles  supplying 
the  Ouse,  we  may  form  some  idea  where  part  of  the  "  warp"  comes  from. 
Wliat  proportion  river-sediinent  from  floods,  etc.,  may  supply,  I  caunot  pretend 
■  to  say.  Then  we  have  the  gradual  wearing  away  of  our  Yorkshii-c  coasts  from 
two  mUcs  east  of  Bridhngtou  Quay  to  Spmiit  Point,  which  is  a  distance  of 
about  forty-three  miles.  Along  this  coast  we  lose,  on  an  average,  six  feet 
three  inches  annually.  In  fact  new  roads  have  continually  to  be  made  in  con- 
sequence of  the  sea  making  such  rapid  encroachments  on  the  land,  which,  when 
washed  away,  is  taken  up  the  Huml^er  and  constitutes  another  soiuTC  from 
which  the  "  warp"  is  formed,  aud  deposited  upon  lands  up  tlie  rivers,  etc. 

I  tliink  your  correspondent,  W.  Nottmgham,  will  be  able  to  draw  from 
these  facts  answers  to  both  his  questions.  I  believe  that  no  other  river,  or 
rivers  in  England  are  situated  under 'such  favourable  eirciuustances  for  making 
the  deposits  called  "  warp"  as  are  the  rivers  above  mentioned. — Dear  sir,  yours 
faithfully,  Edwaiid  Tindall. 
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Mr.  Teimanfs  Minerulorjical  and  Geological  Collcdmis. 

We  have  received  specimen  cases  of  the  two  hundred,  and  three  hundred 
selected  examples  of  fossils  and  minerals,  accompanied  by  the  very  useful  cata- 
logue of  orcUnary  British  fossils,  recently  pnblislied  by  Mr.  Tennant.  These 
collections  arc  designed  as  an  initiary  means  of  instruction  for  students  and 
tyros.  Nothing  so  much  tends  to  facilitate  and  encourage  the  study  of  any 
s(!ience  as  a  ready  means  of  access  to  the  principal  objects  referred  to  in  the 
general  descriptions  aud  writings  of  authors.  It  is  easy  to  accunudate  speci- 
mens of  rocks  aud  fossds,  and  to  form  expensive  collections ;  but  it  is  not  so 
easy  to  fonu  a  limited  and  proper  selection  which  shall  at  once  illustrate  the 
cliicf  facts  of  a  science,  and  be  of  real  service  to  the  student. 

Professor  Tennant's  well  known  intunatc  knoM'ledge  of  minerals  gives  confi- 
dence to  learners  as  to  the  correctness  of  the  naming  of  the  specimens,  and  his 
long  experience  in  this  class  of  rudimcnt:iry  collections — first  made  by  his  im- 
mediate predecessor,  Mr.  Mawe,  more  than  fifty  years  ago— shows  itself  in  the 
completeness  and  })crfection  of  the  present  cabinet  collections,  in  which,  al- 
though the  samples  of  fossils  and  minerals  are  of  small  size  they  are  typically 
characteristic,  and  have  every  scientific  advantage  of  disphiying  sufi:eiently 
their  characters  with  that  essential  one  of  condensed  space.  The  cabinets  in 
which  the  collections  are  contained  are  strongly  and  neatly  made,  and,  whether 
as  useful  and  interesting  i)resent-3  at  this  season  of  gifts,  or  viewed  in  their 
pro])er  light  of  aids  to  the  comprehension  of  elementary  treatises  on  Geology 
or  IVlinerulogy,  they  are  well  worthy  of  the  recommendations  given  to  them  by 
Sir  (yharles  Ijyell,  the  late  Dr.  Mautcll,  and  other  eminent  geologists,  and  in 
which  we  readily  concur. 
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GEOLOGICAL      L  0  C  ALIT  IE  S.  —  NO.    I. 

FOLKESTONE. 

By   S.   J.   Mackie,   F.G.S.,   F.S.A. 

Time  passes  away,  and  we  all  of  us  grow  older  and  older.  As 
day  by  day  the  daylight  lengthens  or  contracts,  the  air  gets  warmer 
or  chillier,  the  skies  brighter  or  bleaker,  and  everything  around  us 
imperceptably  changes,  it  is  only  after  the  lapse  of  weeks  that  we 
perceive  the  change. 


Lign.  1. — Eastwear  Bay,  from  Copt  Point. 

Yet  Time  never  stays  his  rapid  course  ;  and  in  mid-life  it  is  per_ 
haps  for  the  first  time  we  stop  in  our  onward  path  to  feel,  for  tlie 
first  time  too,  we  are  not  what  we  were. 

VOL.    III.  P 
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Years  ago,  when  a  child,  I  picked  up  shells  and  pebbles  on 
the  Kentish  strands.  In  school-boy  days,  with  bolder  hand  and 
surer  foot,  oft  have  I  scrambled  o'er  those  white  chalk-cliffs,  or 
clambered  homewards  for  six  long  miles  o'er  sea-weeded  rocks  with 
satchel  loaded  fall  of  fossils  gathered  from  the  slippery  shores  of 
Eastwear  Bay,  were  the  dark-blue  crumbling  Gault  daily  yields  its 
crop  of  ghttering  fossils  to  the  destructive  battering  of  the  salt  sea 
waves. 

As  the  home  almost  of  my  childhood  do  I  still  look  back  to  East- 
wear  Bay.  On  its  flat  and  sanded  shores  are  dotted  innumerable 
earth  coils  of  ever-working  worms,  o'er  the  bronzed  and  imctuous 
fields  of  tangle  and  fucoids,  and  the  barnacle-crusted  rocks  are 
spattered  myriads  of  tiny  tube-worms  (Spu'orbes  and  Serpulge),  and 
thousands  of  patches  of  the  matted  and  netted  towns  of  bryozoans 
(Eschai'se  and  Flustrae).  The  rough  waves  wash  up  the  almost 
senseless  bristled  sea-mouse  {ApkrocUta  aculeata).  Perriwinkles 
cling  to  the  overlapping  algals,  and  troups  of  limpets  at  the  recess 
of  the  tide  march  do'wn  with  solemn  step  and  slow  to  browse  in 
the  fields  of  the  serrated  faci,  retii-ing  before  its  flood  to  fit 
themselves  fastidiously  down  again  to  their  perches  on  the  rocks. 
Lobsters  and  crabs  pass  seemingly  happy  days  in  holes  amongst  the 
bigger  stones,  while  eolids,  dorids,  and  other  inhabitants  of  the  deep 
wade  here  ashore  o'er  smooth,  or  rugged  paths  to  spawn. 

The  long  line  of  undercliff,  the  Warren,  stretches  in  romantic 
beauty  its  chains  of  hill  and  dale  along  beneath  the  tall  white  cliffs, 
that  proudly  lift  their  lordly  crests  five  hundred  feet  above  the  sing- 
ing waves  below. 

"Wlio  is  there  amongst  us  with  heart  so  dead  as  not  to  admii'e  and 
delight  in  such  a  scene  as  this  ?  Wlio,  from  the  fairest  of  England's 
daughters  to  the  sunbura,t  laboui*er,  is  dead  to  those  charms  of  sense 
and  scene  which  ever-varied  Nature  ever  variedly  presents  to  refresh 
the  heart  of  the  poor  mechanic  as  thoroughly  and  as  truly,  as  they  do 
the  gentler  and  more  exquisite  sensibilities  of  those  who  have  never 
known  a  care. 

"  Come  with  me,"  says  Lewes,  in  one  of  his  beautiful  '  Studies,' 
"  come  with  me  and  lovingly  study  Nature,  as  she  breathes, 
palpilates,  and  works  under  myriad  forms  of  Life."     Come  Avith  me. 
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too,  and  lovingly  stndy  Nature ;  only  come  with  me  with,  a  stonter 
heai't  and  bolder  step,  and  let  us  venture  one  essay  into  the  myste- 
rious past. 

Where    shall   we  begin  ?     "  Anywhere,"   says  Lewes,  "will  do." 
And  truly  so  it  will,  for  the  geologist  as  well  as  for  the  naturalist. 


Lign.  2.^Tlie  Warren,  witli  Eastwear  Bay  and  Copt  Point,  from  the  summit  of  ALljot's  CILQ. 

We  are  ah'eady  in  the  Warren.  I  remember  it  before  it  was  spoilt 
by  that  great  ugly  gash  of  a  railway-cutting,  through  which  the  fiery 
locomotive  whizzes  like  a  smoking  rocket  furiously  along.  I  re- 
member it  in  its  solemn  quietness ;  and  oft,  as  the  summer's  glorious 
sun  was  placidly  sinking  in  the  west,  have  I  wandered  o'er  its  gi-assy 
mounds,  or  along  its  bordering  sands  beneath,  where 

"  The  prawn-catcher  wades  through  the  shore-rippling  waves." 

Beautiful  indeed  is  that  white  land-locked  bay  in  its  fairy  like 
purity.  Serenity  itself  is  that  solemn  glassed  cx]3anse  of  level  water. 
How  sweetly,  too,  the  dying  glories  of  the  ruddy  sun  tip  the  highest 
peaks  of  chalky  cliffs,  while  aD  below  is  shrouded  up  in  solciun 
shadow,  save  ofi"  at  sea,  where 

"  Bright  gleam  the  white  sails  in  the  stout  rays  of  even, 
And  stud  as  with  silver  the  broad  level  main ; 
While  glowing  clouds  float  on  the  lair  face  of  heaven, 
And  the  mirror-like  water  reflects  them  again." 
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Ever  since  I  knew  it  lias  the  Warren  been  jnst  like  tliis — almost 

unruffled  in  its  solemn  and  stately  aspect  even  by  the  stormy  sea. 

Land,  water,  sky,  all  too  broadly  grand  to  be  speckled  by  the  pigmy 

-  waves,  whose  sullen  sounds  the  mighty  cliffs  but  backward  throw? 

*'  faultering  into  whispers  low."     Here  then  let  us  begin. 

There  ai-e  older  men  than  I  that  know  the  Warren  well,  and  Kttle 
is  the  change  in  it  that  they  have  seen.  Like  me  they  have  grown 
from  childhood  into  man  ;  and  more  than  I,  they  have  passed  into 
childhood — dreary,  sad,  exhausting  childhood,  not  fresh  and  young — 
again  ;  and  yet  Httle  is  the  change  that  they  have  seen.  There  were 
those  tall  white  cliffs  when  they  were  boys  ;  there  was  that  "  wreck 
of  ages"  spread  below  ;  there  was  that  broad  mass  of  chffs,  and  that 
wide  solemn  glass  of  sea  that  daily  showed  their  pure  white  forms ; 
there  was  that  blue  and  shppeiy  shore,  those  yellow  sands,  that 
rocky  tract.  Mounds  of  fallen  chalk  were  piled  against  the  cliffs  be- 
yond, while  only  a  casual  block  tarnished  the  verdant  carpet  of  the 
Warren. 

Long  years  have  flitted  by  since  man  recorded  any  change  in  this 
serene  and  solemn  scenery.  Ah-eady  the  recording  lines  on  the 
tombstone's  "  frail  and  crumbling  frame" — the  dead  man's  chronicle 
— touched  by  time  are  half  effaced.  And  then  how  slight  the  change 
recorded.  Well  may  we  look  up  at  those  old  cliffs  and  think  how 
old  they  are. 

But  need  I  say  that  once,  in  time's  long  sequence  of  changes 
strange,  those  cliffs  were  Ocean's  mud — deep  sea-bed  ooze.  How 
long  ago  is  that  ?  Older  than  the  days  when  perhaps  the  brazen 
arms  of  conquering  Romans  clattered  on  this  slippery  strand ;  older 
than  the  days  of  Phoenician  traffic  with  our  island's  mines  for  tin ; 
older  than  the  aboriginal  Briton,  or  the  hairy  mammoths  that  in- 
habited this  very  land,  ere  Adam  was,  or  human  race  began  ;  older 
than  that  great  and  three-fold  age  (the  Tertiaiy)  when  Hving  species 
first  appeared ;  older  than  ten  thousand  times  ten  thousand  ages  is 
the  rock-mass  of  those  fair  and  stately  cliffs  ;  and  older  still,  older 
still  by  ages,  is  that  dark  blue  clay  that  forms  that  slippery  shore. 
And  this  blue  clay  it  is  that  has  made  Folkestone  one  of  the  chief 
towns  in  the  geological  territory.  Few  geological  locahties  have 
been  longer  or  more  justly  celebrated  in  the  annals  of  geology  than 
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Folkestone  has  been  for  the  beautiful  iridescent  fossils  of  the  Gault ; 
for  by  that  provincial  (Cambridgeshire)  name  is  this  blue  stratum 
known  to  geologists.  Not  that  these  fossils  are  large  or  massive ; 
not  that  they  are  parts  and  portions  of  the  former  monsters  of  the 
earth  or  sea ;  not  that  they  have  any  economic  value,  or  are  capable 
of  any  commercial  use.  Probably  they  were  not  even  the  finest  of 
their  race  while  sporting  yet  with  vital  energy  in  their  ancient  sea ; 
for  only  Httle  shell-fish,  or  cuttle-fish  were  they — small,  delicate,  and 
peai'ly. 

(To  he  continued.) 


SOME  GENERAL  VIEWS  ON  ARdLEOLOGY.* 
By    a.    MORLOT,    OP    LAUSANNE,    SWITZERLAND. 

A  CENTURY  has  scarcely  elapsed  since  the  time  when  it  woidd  have 
been  thought  impossible  to  reconsti-uct  the  history  of  our  globe 
prior. to  the  appearance  of  mankind ;  but  though  contemporary  his- 
torians were  wanting  dui"ing  this  immense  pre-human  era,  this  era 
has  not  failed  to  leave  ns  a  well-arranged  series  of  most  significant 
vestiges.  The  animal  and  vegetable  tribes  which  have  successively 
appeared  and  disappeared  have  left  their  fossil  remains  in  the  suc- 
cessively deposited  strata.  Thus  has  been  composed,  gradually  and 
slowly,  a  history  of  creation  written  as  it  were  by  the  Creator  him- 
self. It  is  a  great  book,  the  leaves  of  which  are  the  stratified  rocks 
following  each  other  in  the  strictest  chi'onological  order,  the  chapters 
being  the  mountain-chains.  This  great  book  has  long  been  closed  to 
man  ;  but  science,  constantly  extending  its  realm  and  improA'ing  its 
method  of  induction,  has  taught  the  geologist  to  study  those  marvel- 
lous archives  of  creation,  and  we  behold  him  now  unfolding  the  past 
ages  of  our  world  with  a  variety  of  details  and  a  certainty  of  conclu- 
sions well  calculated  to  inspire  us  with  grateful  admiration. 

*  This  article  is  tlio  introduction  to  a  paper  entitled  "  Geologico-Archrrolofjical 
Studies  in  Denmai-k  and  Switzerland,"  appearing  in  the  "Bulletin  de  la  Societo 
Vaudoise  des  Sciences  Naturelles"  for  185!),  and  of  ■which  a  separate  edition, 
conijjrising  the  present  pages,  will  be  published. 
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The  development  of  Axchseology  has  been  very  similar  to  that 
of  Geology.  Not  long  ago  we  should  have  smiled  at  the  idea  of  re- 
constructing the  bygone  days  of  our  race  previous  to  the  begiiming 
of  history  properly  so  called.  The  void  was  partly  filled  up  by  re- 
presenting that  ante-historical  antiquity  as  having  been  only  of  short 
duration,  and  partly  by  exaggerating  the  value  and  the  age  of  those 
vague  and  confused  notions  which  constitute  tradition. 

It  seems  to  be  with  mankind  at  large  as  with  single  individuals.  The 
recollections  of  our  earliest  childhood  have  entirely  faded  away  up  to 
some  particular  event  which  had  struck  us  more  forcibly,  and  which 
alone  has  left  a  lasting  image  amidst  the  surrounding  darkness. 
Thus,  excepting  the  idea  of  a  deluge  which  exists  among  so  many 
nations,  and  therefore  appears  to  have  originated  before  the  emigra- 
tion of  those  same  nations,  the  infancy  of  mankind,  at  least  in 
Europe,  has  passed  without  leaving  any  reminiscences  ;  and  histoiy 
fails  here  entirely,  for  what  is  history  but  the  memory  of  mankind. 

But  before  the  beginning  of  history  there  were  Hfe  and  iudus- 
tiy,  of  which  various  monuments  still  exist ;  while  others  lie  buried 
in  the  soil,  much  as  we  find  the  organic  remains  of  former  creations 
entombed  in  the  strata  composing  the  crust  of  the  globe.  The  anti- 
quities enact  here  a  similar  part  to  that  of  the  fossils ;  and  if  Cuvier 
calls  the  geologist  an  antiquarian  of  a  new  order,  we  can  reverse 
that  remarkable  saying,  and  consider  the  antiquarian  as  a  geologist, 
applying  his  method  to  reconstruct  the  first  ages  of  mankind  pre- 
vious to  all  recollection,  and  to  work  oiit  what  may  be  termed  pre- 
historical  histoiy.  This  is  Archasology  pui*e  and  proper.  But 
Archaeology  cannot  be  considered  as  coming  to  a  fall  stop  with  the 
first  beginning  of  history,  for  the  foi'ther  we  go  back  in  our  historical 
researches  the  more  incomplete  they  become,  leaving  gaps  which  the 
study  of  material  remains  helps  to  fill  up.  Ai'chseology,  therefore, 
pursues  its  coui'se  in  a  parallel  line  with  that  of  history,  and  hence- 
forth the  two  sciences  mutually  enlighten  each  other.  But  with  the 
progress  of  history  the  part  taken  by  Archaeology  goes  on  decreasing, 
until  the  invention  of  printing  almost  brings  to  a  close  the  researches 
of  the  antiquarian. 

To  pursue  geological  investigations,  we  must  first  examine  the 
present  state  of  our  planet,  and  observe  its  changes — that  is,  wc  must 
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begin  by  physical  geology.  This  supplies  us  with  a  tlii-ead  of  induc- 
tion to  guide  us  safely  in  oui'  rambles  through  the  past  ages  of  our 
earth,  as  Lyell  has  so  admirably  set  forth  ;  for  the  laws  which 
govern  organic  creation  and  the  inorganic  world  are  as  invariable  as 
the  results  of  their  combinations  and  permutations  are  infinitely 
varied,  science  reveahng  to  us  everywhere  the  perfect  stability  of 
causes  with  the  diversity  of  forms. 

So,  to  understand  the  past  ages  of  oui-  species,  we  must  first  begin 
by  examining  its  present  state,  following  man  wherever  he  has 
crossed  the  waters  and  set  his  foot  upon  dry  land.  The  different 
nations  wliich  at  present  inhabit  our  earth  must  be  studied  with  re- 
spect to  their  industry,  their  habits,  and  their  general  mode  of  life. 
We  thus  make  oui'selves  acquainted  with  the  different  degrees  of 
civilization,  ranging  from  the  highest  summit  of  modern  development 
to  the  most  abject  state,  hardly  surpassing  that  of  the  brute.  By  that 
means  Ethnology  supplies  us  with  what  may  be  called  a  contempo- 
raneous scale  of  development,  the  stages  of  which  are  more  or  less 
fixed  and  invariable  ;  whilst  Archaeology  traces  a  scale  of  successive 
development,  with  one*moveable  stage  passing  gradually  along  the 
whole  line.* 

Ethnography  is,  consequently,  to  ArchiBology  what  physical  geo- 
graphy is  to  geology,  namely,  a  tlu-ead  of  induction  in  the  labyrinth 
of  the  past,  and  a  starting  point  in  those  comparative  researches  of 
which  the  end  is  the  knowledge  of  mankind,  and  its  development 
through  successive  generations. 

In  foUo-sving  out  the  principles  above  laid  down,  the  Scandinavian 
savants  have  succeeded  in  um'avelling  the  leading  features  in  the  pro- 
gress of  pre-historical  European  civilization,  and  in  distinguishing 
three  principal  eras,  which  they  have  called  the  Stone-age,  the 
Bronze-age,  and  the  Iron-age.f 

This  great  conquest  in  the  realm  of  science  is  due  chiefly  to  the 
labours  of  Mr.  Thomsen,  director  of  the  Ethnological  and  Archosolo- 

*  Some  naturalists  see  a  correspondence  of  the  same  sort  between  embryology 
and  comparative  anatomy,  for  they  consider  the  human  embryo  as  passing  during 
its  development  through"  the  different  stages  of  tlic  scale  of  animal  creation,  or,  at 
least,  as  passing  through  the  different  states  of  the  embryos  of  the  different 
stages  of  that  scale. 

t  The  history  of  Danish  Archasology  has  been  sketched  by  T.  Hindenberg. 
See  "  Dansk  Maanedskrift,"  I.     1859. 


48  THE    GEOLOGIST. 

gical  Museums  at  Copenhagen,*  and  to  those  of  Mr.  Nielssen,  profes- 
sor at  the  flourishing  University  of  Lund,  in  Sweden.f  These  illus- 
trious veterans  of  the  school  of  northern  antiquarians  have  ascer- 
-tained  that  Europe,  at  present  so  civilized,  was  at  first  inhabited  by 
tribes  to  whom  the  use  of  metal  was  totally  unknown,  and  whose  in- 
dustry and  domestic  habits  must  have  borne  a  considerable  analogy 
to  what  we  now  see  practised  among  certain  savages.  Bone,  horn, 
and  chiefly  flint,  were  then  used,  instead  of  metal,  for  manufactxiring 
cutting-instruments  and  arms.  This  was  the  Stone-age,  which 
might  also  be  called  the  first  great  phase  of  civilization. 

The  earliest  settlers  in  Europe  apparently  brought  with  them 
the  art  of  producing  fire.  By  striking  iron-pyrites  (sulphuret  of 
iron)  against  quartz,  fire  can  be  easily  obtained.  But  this  method 
can  only  have  been  occasionally  used,  and  seems  to  have  been  con- 
fined to  some  native  tribes  in  Terra  del  Fuego.|  The  usual  mode  has 
been  evidently  that  of  rubbing  two  sticks  together ;  but,  on  further 
reflection,  it  is  easy  to  perceive  that  this  was  a  most  difficult  dis- 
covery, and  raust  at  all  events  have  been  preceded  by  a  knowledge  of 
the  use  of  fire  as  derived  from  the  effects  of  lightning  or  from  vol- 
canic action. 

The  Stone-age  was,  therefore,  probably  preceded  by  a  period  per- 
haps of  some  length,  during  wliich  man  was  unacquainted  with  the 
art  of  producing  fire.  This,  according  to  Mr.  Flourens,  indicates 
that  the  cradle  of  mankind  was  situated  in  a  warm  climate. § 

The  art  of  producing  fire  has  been  perhaps  the  greatest  achieve- 
ment of  human  intelligence.  The  use  of  fire  lies  at  the  root  of 
almost  every  species  of  industry ;  it  enables  the  savage  to  fell  trees, 

*  "  Lodetraad  til  Nordisk  Oldkyndiphod."  Copenhapfen,  1836.  Publisliod  in 
English  by  Lord  Ellesmero  under  the  title  of  "  A  Guide  to  Northern  Antiquities," 
London,  1818. 

t  Niclsson.     "  Scandinaviska  Nordens  Urinvonare."     Lund,  1838-1843. 

t  Weddell,  "  A  Voyage  towards  the  South  Pole  in  1822-1824."  London,  1827, 
P.  167. 

§  Flouren'e  "  De  la  Longovite  Humainc."  Paris,  1855.  P.  127.  Man,  from  the 
construction  of  bis  teeth,  his  stomach,  and  his  intestines,  is  primitively  finigivorous, 
like  the  monkey.  But  the  frugivoi'ous  diet  is  the  most  unfavourable,  because  it 
constrains  its  followers  perpetually  to  abide  in  those  countries  which  produce 
i'ruit  at  all  seasons,  consecjuontly  in  warm  climates.  But,  once  the  art  of  cook- 
ing introduced,  and  applied  both  to  animal  and  vegetable  productions,  man  could 
extend  and  vary  the  nature  of  his  diet.  Man  has  consequently  two  diets  :  the 
first  is  primitive,  natm-al,  and  instinctive,  and  by  it  ho  is  frugivorous ;  the  second 
is  artificial,  being  duo  entirely  to  his  intelligence,  and  by  this  he  is  omnivorous. 
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as  it  allows  civilized  nations  to  work  metals.  The  importance  is  so 
great,  that  deprived  of  it  man  would  perhaps  scarcely  have  risen 
above  the  condition  of  the  brute.  The  ancients  already  were  sensible 
of  this.  Witness  the  fable  of  "  Prometheus."  As  to  their  sacred 
perpetual  fire,  its  origin  seems  to  lie  in  the  difficulty  of  procuring  it, 
thereby  rendering  its  preservation  essential. 

In  Europe  the  Stone-age  came  to  an  end  by  the  introduction  of 
bronze.  This  metal  is  an  alloy  of  about  nine  parts  of  copper  and  one 
part  of  tin.*  It  melts  and  moulds  well ;  the  molten  mass,  in  cool- 
ing, slowly  acquires  a  tolerable  degree  of  hardness — inferior  to  that 
of  steel  it  is  true,  but  superior  to  that  of  very  pure  iron.  We  there- 
fore understand  how  bronze  would  long  be  used  for  manufacturing 
cutting-instruments,  weapons,  and  numerous  personal  ornaments. 
The  northern  antiquarians  have  very  properly  called  this  second 
great  phase  in  the  development  of  Em'opean  civilization  the 
Bronze-age. 

The  bronze  articles  of  this  period,  with  a  few  trifling  exceptions, 
have  not  been  produced  by  hammering,  but  have  been  cast,  often 
with  a  considerable  degree  of  skill.  Even  the  sword-blades  were 
cast,  and  the  hammer  (of  stone)  was  orJy  used  to  impart  a  greater 
degree  of  hardness  to  the  edge  of  the  weapon. 

The  Bronze-age  has,  therefore,  -witnessed  a  mining  industry  which 
was  completely  wanting  during  the  Stone-age.  Now  the  art  of 
miaing  is  so  essential  to  civilization,  that  without  it  the  world  would 
perhaps  yet  be  exclusively  inhabited  by  savages.  It  is,  therefore, 
worth  our  while  to  inquire  more  closely  into  the  origin  of  bronze. 

Copper  was  not  very  difficult  to  obtain.  In  the  first  place,  virgin 
copper  is  not  exceedingly  scarce.  Then  the  different  kinds  of  ore 
which  contain  copper,  combined  with  other  elements,  are  either 
highly  coloured,  or  present  a  marked  metallic  appearance,  and  are 
consequently  easily  known ;  they  are  besides  not  hard  to  smelt,  so 
as  to  separate  the  metal.  Finally,  copper-ore  is  not  at  all  scarce,  it 
is  met  with  in  the  older  geological  series  of  most  countries. 

Virgin  tin  is  unknown,  but  tin-ore  is  heavy,  of  dark  coloui',  and 


*  Bronze  is  still  used  for  casting  beUs,  cannon,  and  certain  parts  of  maclaincry. 
It  must  not  be  confounded  with  common  brass,  which  is  a  compomid  of  copper 
and  zinc,  much  less  hard,  and  appearing  only  in  the  Iron-age. 
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very  easy  to  smelt.  However  frequent  copper  may  be,  tin  is  of  rare 
occurrence.  Thus  the  only  mines  in  Europe  which  produce  tin  at 
the  present  day  are  those  of  Cornwall,  in  England,  and  of  the  Erzge- 
birge  and  Fichtelgebirge,  in  Germany. 

But  the  question  arises  whether  previous  to  the  discovery  of 
bronze,  man,  owing  to  the  great  rarity  of  tin,  may  not  have  begun 
by  using  copper  in  a  pure  state.  K  so,  there  would  have  been  a 
copper-age  between  the  stone-  and  bronze-ages. 

In  America  this  has  really  been  the  case.  When  they  were  dis- 
covered by  the  Spaniards,  both  the  two  centres  of  civilization,  Mexico 
and  Peru,  had  bronze  composed  of  copper  and  tin,  which  was  used 
for  manufacturing  arms  and  cutting-instruments,  in  the  absence  of 
iron  and  steel,  which  were  unknown  in  the  New  World ;  but  the 
admirable  researches  of  Messrs.  Squier  and  Davis  on  the  antiqui- 
ties of  the  Mississippi  valley*  have  brought  to  light  an  ancient  civi- 
lization of  a  remarkable  nature,  and  distinguished  by  the  use  of  raw 
virgin  copper,  worked  in  a  cold  state  by  hammering  without  the  aid 
of  fire.  The  reason  of  its  being  so  worked  lies  in  the  nature  of  pure 
copper,  which,  when  melted,  flows  sluggishly,  and  is  not  very  fit  for 
casting.  A  peculiar  characteristic  of  the  metal,  that  of  occasionally 
containing  crystals  of  virgin  silver,  betrays  its  origin,  and  shows  that 
it  was  brought  from  the  neighbourhood  of  Lake  Superior.  This 
region  is  still  rich  in  metaUic  copper,  of  which  single  blocks  attaining 
a  weight  of  fifty  tons  have  lately  been  discovered.  There  was  even 
found  at  the  bottom  of  an  old  mine  a  great  mass  of  copper,  which 
the  ancients  had  evidently  been  unable  to  raise,  and  which  they  had 
abandoned,  after  having  cut  ofi"  the  projecting  parts  with  stone 
hatchets. t 

The  date  of  this  American  age  is  unknown  :  all  we  know  is  that 
it  must  reach  as  far  back  as  ten  centuries  at  least,  that  space  of  time 
being  deemed  necessary  for  the  growth  of  the  virgin  forests,  now 
flourishing  upon  the  remains  of  that  antique  civilization  of  which  the 
modem  Indians  have  not  even  retained  a  tradition. 

*  Squier  and  Davis. — "  Ancient  Montiments  of  the  Mississippi  Valley." 
Smithsonian  Contributions  to  Blnowledge.  Washington,  1848.  It  is  one  of  the 
most  splendid  archaeological  works  ever  published. 

t  Lapham. — "  The  Antiquities  of  Wisconsin."  Smithsonian  Contributions  to 
Knowledge,  p.  76,  1855. 
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It  is  finally  wortliy  of  remark  tliat  the  "  moimd-biiilders,"  as  tlie 
Americans  call  the  race  of  the  copper-age,  seem  to  have  preceded 
and  prepared  the  Mexican  civilization,  destroyed  by  the  Spaniards  ; 
for  in  progressing  southwards,  a  gradual  transition  is  noticed  from 
the  ancient  earth- works  of  the  Mississippi  valley  to  the  more  modern 
constructions  of  Mexico,  as  found  by  Cortez. 

In  Europe  the  remains  of  a  copper-age  are  wanting.  Here  and 
there  a  soHtary  hatchet  of  pure  copper  is  found ;  but  this  can  easily 
be  accounted  for  by  the  greater  frequency  of  copper,  while  tin  had 
usually  to  be  brought  from  a  greater  distance,  so  that  its  supply  was 
more  precarious. 

Europe  did  not  witness  the  regular  development  of  a  copper-age. 
It  seems,  according  to  M.  Troyon's  very  just  remark,  that  the  art  of 
manufacturing  bronze  was  brought  from  another  quarter  of  the 
world,  where  it  had  been  previously  invented.  It  was  most  probable 
some  region  in  Asia,  producing  both  copper  and  tin,  where  these  two 
metals  were  first  brought  into  artificial  combination,  and  where  also 
traces  of  a  still  earUer  copper-age  are  likely  to  be  found. 

An  apparently  serious  objection  might  be  started  here,  by  raising 
the. question  how  mines  could  be  worked  without  the  aid  of  steel. 
This,  however,  is  sufficiently  explained  by  the  fact  that  the  hardest 
rocks  can  be  easily  managed  by  the  agency  of  fire.  By  lighting  a 
large  fire  against  a  rock,  the  latter  is  rent  and  fissured,  so  as  to  facili- 
tate considerably  its  quanying.  This  method  was  frequently 
employed  when  wood  was  cheaper,  and  is  even  practised  in  the  pre- 
sent day  in  the  mines  of  the  Rammelsberg,  in  Germany,  where  it 
facilitates  the  working  of  a  rock  of  extreme  hardness. 

That  metal  of  dingy  and  sorry  appearance,  but  more  precious  than 
gold  or  the  diamond — iron — at  length  appears,  giving  a  wonderftd 
impulse  to  the  progressive  march  of  mankind,  and  characterizing  the 
third  great  phase  in  the  development  of  European  civilization,  very 
properly  called  the  Iron-age. 

Our  planet  never  produces  iron  in  its  metallic  or  virgin  state,  for 
the  simple  reason  that  it  is  too  liable  to  ox}-dation.  But  among  the 
aerolites  there  arc  some  composed  of  pure  iron,  Avith  a  little  nickel, 
which  alters  neither  the  appearance,  nor  the  qualities  of  the  metal. 
Thus  the  celebrated  meteoric  stone  met  with  by  Pallas  in  Siberia  was 
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found  by  tlie  neiglibouring  blacksmiths  to  be  malleable  In  a  cold 
state.*  Meteoric  iron  has  even  been  worked  by  tribes  to  whom  the 
use  of  common  iron  was  unknown.  Thus  Amerigo  Vespucci  speaks 
of  savages  near  the  mouth  of  the  La  Plata,  who  had  manufactured 
arrow-heads  Avith  iron  derived  from  an  aerolite. t  Such  cases  are 
certainly  of  rare  occurrence,  but  they  are  not  without  their  import- 
ance, for  they  explain  how  man  may  probably  have  first  become 
acquainted  with  ii'on,  and  they  also  account  for  the  occasional  traces 
of  iron  in  tombs  of  the  Stone-age,  if,  indeed,  this  fact  be  well 
estabHshed. 

It  is,  notwithstanding,  evident  that  the  regular  working  of  terres- 
trial iron-ore  must  have  been  a  necessary  condition  of  the  commence- 
ment and  progi'ess  of  the  Iron-age. 

Now  iron-ore  is  generally  found  in  most  countries,  but  it  has 
usually  the  look  of  common  stone,  being  distinguished  neither  by  its 
weight,  nor  colour.  Moreover,  its  smelting  requires  a  much  greater 
degree  of  heat  than  copper  or  tin,  and  this  renders  its  production 
considerably  more  difficult  than  that  of  bronze. 

But  even  when  iron  had  been  obtained,  what  groping  in  the  dark, 
and  how  much  laboriously  accumulated  experience  did  it  not  require, 
to  bring  forth  at  will  bar-iron  or  steel !  Chance,  if  chance  there  be, 
may  have  played  a  part  in  it ;  but  as  chance  only  favours  those  privi- 
leged mortals  who  combine  a  keen  spirit  of  observation  with  serious 
meditation  and  with  practical  sense,  the  discovery  was  not  less  diffi- 
cult nor  less  meritorious.  We  need  not,  then,  be  surprised  if  man 
arrived  but  tardily  at  the  manufacture  of  iron  and  steel,  which  is 
still  daily  being  improved. 

In  Carinthia  traces  of  a  most  primitive  method  of  producing  iron 
have  been  noticed.  The  process  seems  to  have  been  as  follows  : — 
On  the  declivity  of  a  hill  was  dug  an  excavation,  in  which  was 
lighted  a  large  fire.  When  this  began  to  subside,  fragments  of  very 
pui-e  ore  (hydroxyde)  were  thrown  into  it,  and  covered  by  a  new 
heap  of  wood.  When  all  the  fuel  had  been  consumed,  small  lumps 
of  iron  would  then  be  found  among  the  ashes.J     All  blowing  appa- 

*  Pallas.—"  Voyages  en  Russie,"  Pans,  1793,  vol.  iv.,  p.  595.  There  was  but 
one  mass  of  meteoric  iron ;  it  weighed  1,(500  lbs. 

f  "  Smitlisonian  Contributions  to  Knowledge,"  vol.  ii.,  art.  8,  p.  178. 
j  Conuuuuicutcd  to  the  author  by  miniiig-eugiucers  in  Cai-intliia. 
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ratus  was  in  this  manner  dispensed  with — an  important  fact  when  we 
come  to  consider  how  much  its  use  complicates  the  metallurgical 
operations,  because  it  implies  the  apphcation  of  mechanics.  Thus, 
certain  tribes  in  Southern  Africa,  although  manufacturing  iron  and 
workiag  it  tolerably  well,  have  not  achieved  the  construction  of  our 
common  kitchen-bellows,  apparently  so  simple :  they  blow  laboriously 
through  a  tube,  or  by  means  of  a  bladder  afiixed  to  it. 

The  Romans  produced  iron  by  the  so-called  Catalonian  process,  and 
the  remains  of  Roman  works  of  that  description  have  been  discovered 
and  investigated  in  Upper  Carniola,  Austria.*  The  Catalonian 
forge  is  still  used  iu  the  Pyrenees,  where  it  yields  tolerable  resxJts ; 
but  it  consumes  a  large  quantity  of  charcoal,  requires  much  wind, 
and  is  only  to  be  applied  to  pure  ore  containing  but  a  very  small  pro- 
portion of  earthy  matter,  producing  scoriae.  The  process,  in  fact,  con- 
sists in  a  mere  reduction,  vnth  a  soldering  and  welding  together  of 
the  reduced  particles,  without  the  metal  properly  melting.  Accord- 
ing to  the  manner  in  which  the  operation  is  conducted,  bar-iron  or 
steel  are  obtained  at  will.  This  direct  method  dispenses  with  the  inter- 
mediate production  of  cast-iron,  which  was  unknown  to  the  ancients, 
and  which  is  now  the  means  of  producing  iron  on  a  great  scale. 

Silver  accompanied  the  introduction  of  iron  into  Europe — at  least, . 
in  the  northern  parts  ;  whilst  gold  was  already  kno"\vn  during  the 
bronze-age.  This  is  natural,  for  gold  is  generally  found  as  a  pure 
metal,  while  silver  has  usually  to  be  extracted  from  different  kinds  of 
ore,  by  more  or  less  compHcated  metallurgical  operations — for 
example,  cupellation. 

"With  iron  appeared  also,  for  the  first  time  in  Europe,  glass,  coined 
money — that  powerful  agent  of  commerce, — and  finally  the  alphabet, 
which,  as  the  money  of  intelligence,  vastly  increases  the  activity  and 
circulation  of  thought,t  and  is  sufficient  of  itself  to  characterize  a 
new  and  wonderful  era  of  progress.  From  thence  we  can  date  the 
dawn  of  histoiy  and  of  science,  in  particular  of  astronomy. 

*  Jahrbuch  dcr  K.  K.  Geologischen  Eoichsanstalt.  Vienna,  1850,  vol.  ii.,  p. 
199.  Carinthia  and  Upper  Camiolia  formed  part  of  the  Roman  pro\Tnce 
Noricnm,  celebrated  for  its  iron. 

t  "  The  circulation  of  ideas  is  for  the  mind  what  the  circulation  of  specie  is 
for  commerce — a  true  source  of  wealth."  C.  V.  de  Bonstetten.  "L'hommodu 
nidi  et  Thonmie  du  Nord."     Geneva,  1826,  p.  175. 


54  THE  GEOLOGIST. 

The  fine  arts  also  reveal,  witli  the  introduction  of  iron  in  Europe, 
a  new  and  important  element  indicating  a  striking  advance  already 
in  the  stone-age,  but  more  so  in  the  bronze-age ;  the  natural  taste  for 
art  reveals  itself  in  the  ornaments  bestowed  upon  pottery  and 
metallic  objects.  These  ornaments  consist  of  dots,  circles,  and  zig- 
zag, spiral,  and  S-shaped  lines,  the  style  bearing  a  geometrical  cha- 
racter, but  showing  pure  taste  and  real  beauty  of  its  kind,  although 
devoid  of  all  delineations  of  animated  objects,  either  in  the  shape  of 
plants  or  animals.  It  is  only  with  the  Iron-age  that  art,  taking  a 
higher  range,  rose  to  the  representation  of  plants,  animals,  and  even 
of  the  human  frame.  N'o  wonder,  then,  if  idols  of  the  Bronze-age 
as  well  as  of  the  Stone-age  are  wanting  in  Europe.  It  is  to  be  pre- 
sumed that  the  worship  of  fire,  of  the  sun,  and  of  the  moon,  was 
prevalent  in  remote  antiquity — at  least  during  the  Bronze-age,  per- 
haps also  during  the  Stone-age. 

The  proceeding  pages  constitute  a  sketch,  certainly  very  rough  and 
imperfect,  of  the  developments  of  civilization.  They  estabHsh,  how- 
ever, in  a  very  striking  manner  the  fact  of  a  progress,  slow,  but 
uninterrupted  and  immense,  when  the  starting  point  is  considered. 
The  physical  constitution  of  man  has  naturally  benefitted  by  it.  The 
details  contained  in  the  treatise  of  which  the  present  paper  forms  the 
introduction  prove  that  the  human  race  has  been  gi'adually  gaining 
in  vigour  and  strength  since  the  remotest  antiquity.*  The  domestic 
races  also — the  dog  first,  then  the  horse,  the  ox,  and  the  sheep  have 
shared  in  this  physical  development.  Even  the  vegetable  soil  has 
been  gradually  improving  since  the  Stone-age — at  least  in  Denmark. 
And  yet  there  are  persons  who  deny  all  general  progress,  seeing 
everywhere  nothing  but  decay  and  ruin,  like  that  worthy  specimen 
of  a  Northern  pessimist,  who  exclaimed — "  See  how  man  has 
degenerated ;  he  has  even  lost  his  likeness  to  the  monkey  !" 

*  This  agrees  perfectly  with  the  testimony  of  statistics.  See  "  Quetelot  sur 
rhomme  et  lo  developement  de  scs  faciiltes."  Paris,  1835,  vol.  ii.,  p.  271.  This 
work  of  first-rate  merit  is  very  near  akin  to  archaeology.  M.  Quctclct  Las  just 
puV)lishcd  a  new  work,  which  will  certainly  bo  even  more  remarkable  than  the 
first,  and  which  the  author  of  the  present  paper  regi'ets  not  to  have  had  within 
his  reach. 
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UPPER      SILURIAN      CORALS. 

A   SKETCH   BY 

GEORGE    C.    ROBERTS, 

Coral-hunting  in  the  dehris  of  a  Wenlock-sliale  quarry  ranks  high — 
to  my  thinking — amongst  the  pleasures  of  geology.  And,  indeed, 
has  no  insignificant  place  among  its  wonders.  For  to  any  one  not 
conversant  with  zoophytio  life,  it  is  hard  to  beheve  that  the  rugged 
corals  that  lie  strewn  about  the  quarry,  once  held  sensitive  masses  of 
life — that  from  every  pore  tiny  arms  waved  to  and  fro  in  the  water 
to  entangle  the  lesser  creatures  they  lived  on  ;  and  that  the  animal — 
that  slight  thread  of  jelly-like  substance,  filling  each  tube,  was  at 
once  a  limb  of  the  body  and  an  independent  creature,  contributing, 
while  attached,  to  the  general  support,  and  being  able,  if  severed 
from  the  mass,  to  lead  a  separate  existence  and  be  itself  the  parent 
of  others.  The  Wenlock  series  of  the  Upper  Silurians  have  been 
rightly  regarded  as  the  metropoHs  of  its  zoophytic  life,  for  both  in 
variety  and  number,  corals  culminated  in  the  seas  of  that  age.  Of 
these  species,  "  so  far  removed  fi'om  existing  ones  as  to  be  quite 
unknown  in  modem  seas,  aU,  with  rare  exceptions,  dying  out  at  the 
close  of  the  Palaeozoic  epoch."*     I  will  essay  a  familiar  sketch. 

I  adopt  the  nomenclature  of  M.  Milne  Edwards,  whose  valuable 
memoir  of  Silurian  corals,  published  by  the  Palaeontographical  So- 
ciety, is  my  guide  and  instructor. 

True  corals  are  called  by  zoologists  Zoantharia ;  and  those  with 
which  we  have  now  specially  to  do  belong  to  the  order  Anthozoa. 
They  have  again  been  divided  into  cup-,  and  star-corals — Zoantharia 
rugosa,  and  millepores — Z.  tahulata.  The  first  division  may  either  bo 
simple — ^tenanted  by  a  single  polyp,  or  compound — the  result  of  an 
aggregation  of  polyps,  the  latter,  as  its  name  imphes,  must  always  be 
the  shelter  and  defence  for  a  community.     The  animal  itself  was  a 

*  "  Siluria,"  3rd  edition. 
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simple  gelatinous  substance,  having  power  of  expansion  according  to 
its  wants,  and  being  able  to  secrete  lime  from  the  ocean,  and  perhaps 
to  transmute  chemically  other  salts  into  Ume,  with  which  it  built  around 
itself  a  stony  skeleton,  a  home  to  live  in,  and  a  defence  from  injury. 
In  accordance  with  the  thread-like  growth  of  the  polyp,  we  shall  find 
these  stony  houses  built  up  in  most  cases  of  tubes,  through  which  the 
animal  extended  itself,  the  open  end  or  summit  forming  its  conmitmi- 
cation  with  the  outer  world. 

These  tubes  are  in  most  species  crowned  with  a  certain  number  of 
ridges,  disposed  like  the  rays  of  a  star ;  these  took  their  shape  from 
the  slender  fishing  arms  of  the  polyp,  and  formed  their  protection. 
The  summit  of  the  tube  is  called  the  calice,  or  cup,  and  the  ridges 
that  radiate  from  its  centre  are  known  as  septa.  The  beautifal  pat- 
tern that  covers  the  surface  of  a  coral  is  owing  to  the  presei'vation  of 
these  star-like  septa,  and  by  the  variation  in  their  forms  and  number 
combined  with  altered  shape  of  the  calice  we  distinguish  species. 
For  in  this  tiny  cup  are  printed  more  definitely  than  elsewhere  the 
characteristics  of  its  inhabitant. 

It  is  well  to  examine  every  piece  of  miUeporal  coral  in  three  several 
ways.  First,  look  at  its  upper  surface  and  note  the  form  and  con- 
struction of  its  calices  and  the  number,  if  any,  of  their  septa ;  then, 
turning  it  sideways,  obsei^ve  whether  the  tubes  of  wliich  these  calices 
are  the  termination  are  continued  to  the  base  of  the  coral,  or  die 
away  in  its  substance,  and  lastly,  look  at  the  under-surface,  notice  if 
the  basal  plate  is  free  and  unattached,  or  is  furnished  with  a  pe- 
duncle, or  foot  of  attachment.  But  in  describing  the  species,  it  is 
best  to  begin  with  the  cup-corals.  The  normal  form  of  this  first 
great  division  of  zoophytic  life  is  that  of  a  simple  cup,  produced  by  a 
polyp  which  expends  aU  its  strength  in  the  development  of  a  single 
calice.  In  some  species,  however,  such  sohtary  polyps  are  aggregated 
together,  sometimes  accidentally  so,  as  in  Cyathophyllmn  articulahmi, 
usually  found  in  groups  of  strongly- walled  corallites,  growing  up  to- 
gether without  interfering  with  each  other ;  and  in  several  species  of 
cup-coral  a  peculiar  method  of  reproduction — no  less  than  "  the  Hfe  of 
the  parent  being  continued  in  that  of  the  offspring,"  by  buds  grow- 
ing out  of  the  centre  of  its  calice,  gives  a  composite  character  to  what 
was  before  a  solitary  polyp.     For  the  buds  growing  up  and  expand- 
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ing,  crowd  upon  each  other's  limits,  and  a  mass  of  corallites  is  the  re- 
sult, whose  base  is  the  old  pai-ent  coral,  and  whose  upper  surface  is 
covered  by  the  star-rayed  cups  of  the  children.  Acervulana  ananas 
is  the  commonest  species  of  these  family  corals. 

The  polyps  that  formed  these  cup-corals  grew  from  their  base  up- 
wards, and  were  probably  long  Hvers,  for  a  weU-matm'ed  specimen  of 
Gyathophyllum  Loveni  will  measure  five  inches  in  height,  indicating 
by  the  number  of  prominent  edges  that  surround  it — accretion- 
wrinkles  they  are  called — a  long  and  chequered  existence  ;  for  when 
these  are  regularly  prominent,  we  infer  the  polyp  led  an  active  life  of 
development.  On  the  contrary,  when  their  irregularity  fonns  annu- 
lar depressions  on  the  corallum,  these  indicate  the  occasional  repose 
of  the  zoophyte  from  its  work  of  extension. 

The  common  species  belonging  to  these  cup-corals  are  easily 
known.  Ci/athoplujlhim  Loveni  has  very  prominent  accretion- 
wrinkles,  while  upon  the  sides  of  C.  angusttmi  they  are  but  feebly 
developed.  G.  pseucloceratites  has  an  oval  calice,  with  only  thirty- 
eight  large  septa  alternating  with  a  hke  number  of  smaller  ones  ;  the 
two  former  species  have  sixty  of  each  kind.  Ompliyma  turbinata  is  a 
short,,  wide-mouthed  species,  wdth  double  the  number  of  septa,  and 
has  radiciform  appendages,  i.e.,  rootlets,  attached  to  its  lower  end. 
0.  suhturhinata  differs  only  in  being  taller,  as  its  name  implies, 
having  but  eighty  septa,  and  well  developed  accretion-wrinkles.  0. 
Murckisoni  is  nearly  alhed,  but  has  vesicles,  or  bladder-Kke  tubercles, 
coming  up  among  the  septa.  Then  there  is  Gonioplujllum  Fletcheri 
with  a  square  calice ;  Aulacophyllum  mitratum,  a  small  turbi- 
nated cup,  whose  principal  and  rudimentary  septa  combined  only 
amount  to  sixty-eight,  and  Ptyclioplujllum  patellatum,  with  one  hun- 
dred septa,  and  the  border  of  its  calice  so  much  raised  that  the  coral- 
lum resembles  the  cap  of  a  mushroom.  These  are  all  the  simple  cup- 
corals  we  are  likely  to  meet  -with  in  the  Wenlock  rocks.  Among  the 
composite  ones  is  the  species  I  before  alluded  to,  Cyathojyhyllum  arti- 
culatum,  generally  met  with  as  a  mass  of  tall  slender  corallites,  so 
thin-skinned  that  their  upright  internal  lines  of  structure  (costce)  are 
clearly  visible.  Syringophjllum  onjanum  is  another,  having  star- 
headed  tubes  of  exquisite  beauty  ;  and  as  a  connecting  link  between 
this  and  the  next  division  of  cup-corals,  we  have  AcervvXaria  hixu- 
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rians,  -which  resembles  the  preceding  in  the  development  of  the 
inner  walls  of  its  corallites,  but  differs  from  them,  and  allies  itself  to 
the  next  by  its  mode  of  reproduction,  which  is  exclusively  calicinal. 
This  gemmation,  as  it  is  called,  is  a  very  interesting  and  instructive 
feature.  Cyathophyllum  truncatum  is  a  good  example  of  it.  I  have 
often  picked  up  this  coral  in  a  Dudley,  or  Wenlock  lime-quarry, 
in  which  the  parent — a  simple,  but  somewhat  angular  shaped 
cup — ^has  been  smothered  by  the  growth  of  young  buds  from  out 
its  calice.  Indeed,  in  many  specimens  I  have  seen,  these  un- 
natural children  have  in  turn  borne  young,  and  a  tall  turbinate 
mass  of  corallites,  with  calicos  mis-shapen  by  crowding  together, 
has  grown  up. 

The  last  division  of  the  "  cup-  and  star-corals"  includes  those  com- 
posite species  that  have  a  common  basal  plate,  and  grow  by  accre- 
tional  development.  Stromhodes  typtis  is  the  best  known.  The 
star-headed  terminations  of  its  corallites  cover  the  surface  -Rath  ir- 
regular polygonal  figures,  the  value  of  whose  angles  would  puzzle  old 
EucHd  himself.  This  species  has  vertical  internal  radii,  thus  differing 
from  its  ally,  S.  MwcMsoni,  whose  inner  structure  is  completely  vesi- 
cular. Another  species,  S.  PhiUi])sii,  has  elegantly  shaped  calices, 
having  their  angles  gracefully  lengthened;  while  the  perfection  of 
beauty  is  attained  by  8.  cUfluens,  whose  surface,  exhibiting  no  trace 
of  walls  dividing  the  corallites,  is  covered  with  the  most  exquisite 
septal  floriations. 

Nearly  allied  by  form  of  caHce  to  the  cup-corals  are  the  Fungulce, 
or  "mushroom-corals,"  an  outstanding  group  of  which  one  genus  only 
seems  to  have  lived  in  Silm'ian  seas,  Palceocyclus  it  is  called,  i.e., 
ancient  circle.  P.  porjpita  has  a  quoit-like  corallum,  thirty  large 
septa  alternating  with  a  like  number  of  smaller  ones,  and  a  cui-ved 
peduncle-foot  of  attachment.  P,  inoeacichis  is  about  the  size, 
and  not  much  thicker  than  a  sixpence,  has  forty-eight  uniform 
septa,  and  no  peduncle.  P.  Fletclieri  is  about  half  an  inch  high, 
has  a  strongly  curved  peduncle,  and  well  marked  accretion- Avrinkles ; 
superior  height  gives  it  advantages,  you  see.  But  P.  ruyosus  is 
taller  still,  somewhat  top-shaped,  and  has  a  small  peduncle,  oddly 
tiuTied  up. 

I   have  now  to  describe  the  millcporal  corals,  the  second  great 
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division  of  Silurian  Zoantharia,  differing  widely  from  the  cup-  and 
star-corals,  both  in  shape  and  character.  They  are  all  composite — no 
single  tube  or  cup  could  be  a  millepore,  either  in  fact  or  by  courtesy, 
for  the  name  implies  the  aggregation  of  a  number  of  polyps  having 
more  du'ect  connection  with  each  other  than  the  cup-corals.  In 
shape  they  are  both  massive  and  branching.  The  first  two  genera, 
Heliolites  and  Favosites,  are  distinguished  from  each  other  by  the  ab- 
sence of  those  septa  in  the  latter  that  form  such  elegant  star-like 
discs  as  they  fill  up  the  calices  of  the  former. 

Heliolites,  i.e.,  sun-coral,  is  so  named  from  the  sun-like  appearance 
of  its  caHces.  H.  interstinda  has  these  calices^closely  set,  and  equal  in 
distance  from  each  other,  the  intervening  space,  called  the  ccenenchy- 
tna,  being  filled  with  polygonal  cells.  Upon  the  surface  of  S.  Mur- 
cliisoni  the  caHces  are  not  closely  set,  and  vary  in  approximation.  H. 
megastoma  is  easily  known  from  either  ;  large,  closely  set,  calices  cover 
its  surface,  and  what  coenenchyma  their  nearness  permits  is  made  up 
of  sqiiare  cells.  All  these  are  massive  corals  irregularly  hemispheri- 
cal in  form,  and  having  a  basal-plate  strongly  marked  with  concentric 
ridges.  The  branching  HehoHtes  are  still  more  elegant.  H.  Grayii 
is  rudely  branched,  and  bears  its  sun-like  calices  on  both  surfaces. 
The  only  known  specimen  of  this  species  was  found  in  the  Wenlock 
shale  of  Walsall,  and  is  ia  the  cabinet  of  its  discoverer,  Mr.  Gray,  of 
Hagley.  H.  iiwrdinata  is  decidedly  arborescent  iu  form,  very 
slenderly  branched,  and  bearing  caHces,  whose  rarity  is  made  out  by 
the  extreme  beauty  of  their  form.  This,  however,  is  peculiar  to 
Lower  Silurian  rocks,  and  I  only  introduce  it  here  to  complete  my 
sketch  of  Heholitic  corals. 

The  genera  Plasmopora  and  Propora  differ  fi'om  HeHolites,  mainly 
in  the  appearance  of  their  surfaces,  the  septal  rays  being  prolonged 
beyond  the  edge  of  the  caHce,  and  united  to  other  rays  which  cover 
the  coenenchyma.  In  every  species  of  these  three  genera  the  number 
of  septa  contained  in  each  cahce  is  twelve. 

Next  come  the  Favosites.  These  have  no  intervening  coenenchyma, 
the  coral  beiag  simply  a  bundle  of  tubes.  The  radiating  septa  of 
their  cahces  are  only  developed  in  one  species,  and  that  a  rare  one, 
F.  Hisincjeri.  F.  Gothlandica  is  the  typical  form ;  this  has  strongly 
walled  tubes,  which,  coming  up  to  the  surface,  cover  it  with  a  cali- 
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cinal  pattern  of  five-sided  divisions,  unequal  in  size.  THs  differs 
mainly  fi'om  F.  aspera,  in  having  its  surface  convex  instead  of  flat. 
A  broken  piece  of  F.  aspera,  however,  will  show  the  edges  of  the 
tabes  toothed,  instead  of  smoothly  columnar  as  in  F.  Gofhlandica.  F. 
multipora  has  its  caHces  equal  in  size,  and  very  regular.  These  three 
species  are  the  giants  of  their  tribe,  specimens  weighing  sixty  or 
eighty  pounds  are  not  uncommon  in  the  Wenlock  shale  of  Dudley,  or 
BenthaU  Edge.  A  little  below  the  "Wych-pass  at  Great  Malvern, 
where  the  Wenlock-shale  rests  against  the  west  flank  of  the  hill,  a 
reef  of  Favosites  crosses  the  footway,  and  may  be  traced  in  an  un- 
broken liue  for  some  yards. 

The  calicos  of  F.  Forbesii  are  very  unequal  in  size,  and  quite  circu- 
lar ;  this,  though  a  massive  species,  never  attains  the  size  of  its  alHes. 
A  side  view  of  F.  fibrosa  gives  one  the  idea  of  a  bundle  of  slender 
needles  ;  consequently  its  calices  are  scarcely  discernible  without  a 
lens.  F.  cristata  is  the  only  true  branching  Favosite ;  it  may  be 
known  from  other  arborescent  corals  by  the  irregularity  of  form  pre- 
sented by  its  calices. 

Alveolites  is  the  genus  most  aUied  to  the  one  I  have  been  describ- 
ing. It  differs  in  this  important  and  easily  recognized  particular ; 
the  calices  of  Favosites  come  up  to  the  surface  free  and  independent 
of  each  other,  whereas  in  Alveolites  each  appears  to  overlap  and  in- 
trude upon  its  neighbour,  though  not  so  in  reality.  The  largest 
massive  species,  A.  Labecheii  is  perhaps  the  most  elegant  in  its  calici- 
nal  pattern.  A.  Grayii  is  much  like  it,  but  has  a  flat  instead  of  convex 
top,  and  the  irregularity  of  the  caHces  detract  much  from  its  beauty. 
A.  repem  is  a  very  commordy  met  with  branched  species.  A.  (?)  seria- 
foporoi'cZes  is  branched  also,  but  seems  intermediate  between  this  genus 
and  the  next,  Ccenltes,  for  the  calices  are  very  sparely  set  among  a  greatly 
developed  ccenenchyma,  are  quite  circular,  and  arranged  in  perpendi- 
cular order.  These  Coinites  are  beautiful  branching  corals,  to  be  seen 
in  every  slab  of  Wenlock  limestone  ;  and  though  of  small  size,  are  not 
the  least  important  of  fossil  zoophytes.  The  branches  of  G.  jmviperi- 
nus  are  round,  or  nearly  so,  and  bear  calices  shaped  like  the  Zodiacal 
sign  Aquarius,  or,  to  use  a  still  more  familiar  simile,  hke  birds  upon 
the  wing.  The  calices  of  G.  mteriexttts  have  shorter  and  less  elegant 
wings  ;  while  C.  linearis  is  massive  instead  of  branching,  and  has 
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simple  line-sliapecl  calices.  These  are  all  of  small  size.  So,  too,  are 
the  species  of  the  next  genus  Monticulqyora,  i.e.  "little  mountain  pore," 
from  its  surface  being  varied  by  the  elevation  of  tuberosities.  All 
the  species  of  this  genus  are  branching,  save  one — M.  papillata, 
whose  corallum  is  thin  and  incrustating.  M.  Fletcheri  has  circular 
calices  regular  in  size  ;  while  those  of  M.  pulchella  are  oval,  or  rarely 
hexagonal,  but  differ  in  size,  those  occupying  the  tuberosities  being 
larger  than  those  that  come  up  in  the  low-lands.  Three  other 
species  are  met  with,  but  rarely. 

Kext  in  order  is  Labecheia  conferta,  a  disc-like  coral,  which  is 
widely  distinct  from  every  other  polyparian  production ;  for  the 
caHces  that  come  up  abundantly  to  its  surface  are  tubercles  in- 
stead of  cups,  from  their  margins  folding  in  upon  the  centre,  and, 
as  a  matter  of  course,  their  septa  are  as  rudimentary  as  are  those 
of  the  Favositidce. 

Halysites  catenularia  is  another  aristocratic  coral  that  does  not  per- 
mit others  to  claim  affinity.  This  is  the  common  "chain-coral,"  named 
so  by  universal  consent,  from  its  calices  forming  a  series  of  inter- 
linked loops  across  the  upper  surface,  like  the  links  of  a  golden  chain. 
This  is  a  pet  species  of  palaeontologists,  for  M.  Mihie  Edwards  has 
recorded  no  less  than  twenty-six  synonyms  for  it  en  vogue  at  different 
times  and  places.  It  is  abundant  in  every  quarry  of  Wenlock  shale, 
but  the  finest  specimens  come  from  Benthall  Edge. 

Now  for  the  parasitical  corals,  Syringopora  hi'furcata,  8.  fascicular  is, 
and  S.  serpens — three  species  not  easy  to  distinguish  at  certain  stages 
of  their  growth.  They  lived  upon  well-to-do  shells  and  corals  in 
those  ancient  seas,  just  as  species  with  like  habits  do  now,  throwing 
up  here  and  there  a  short  calicinal  tube  as  they  crept  over  their  sur- 
faces. In  after  life  gemmation  out  of  these  produced  a  mass  of 
straight  slender  corallites,  wliich  had  an  independent  existence,  and 
gi'ew  tall  and  comely. 

Two  others,  and  the  history  of  our  common  Wenlock  corals  is 
ended.  Thecia  Swv)idemana  is  a  massive,  but  rather  thin  coral, 
having  a  flat  upper  surface  covered  with  beautiful  star-like  calices, 
whose  elegance  of  design  is  owing  to  the  development  of  their  septa. 
The  other  species,  T.  Grayana  is  like  it  in  form,  but  differs  in  having 
but  t^velve  septa  instead  of  sixteen  or  eighteen. 
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With  one  or  two  exceptions,  the  whole  of  the  corals  I  have  here 
attempted  to  describe  may  be  foiand  within  the  Hmits  of  an  hour 
spent  in  any  qnany  of  Wenlock  shale,  or  limestone.  The  few  I  have 
Omitted  to  mention  have  but  slight  points  of  difference,  and  are  ac- 
counted rare ;  but  from  a  glance  at  this,  every  reader  or  collector 
vn\\  acknowledge  that  the  coral-polyp  held  no  mean  place  among  the 
workmen  of  old. 


CURRENT  NOTES   ON  MINERALOGY,  LITHOLOGY,  AND 
METALLIFEROUS  DEPOSITS. 

By  H.  C.  Salmon,  F.G.S. 

The  October  number  of  the  "  Philosophical  Magazine"  contains  a 
notice,  translated  from  Poggendorff's  "Annalen,"  by  Professor 
Gustav  Rose,  on  the  isomorphism  of  stannic,  silicic,  andzirconic  acids. 
Stannic  acid  (Sn)  forms  the  mineral  Gassiterite,  silicic  acid  (Si)  is 
Quartz,  zirconic  acid,  which  Rose  considers  to  be  Zr,  has  hitherto 
been  classed  as  an  earth  or  oxide,  as  zirconia,  with  composition  Zr, 
or  Zr.  The  mineral  zircon,  hitherto  held  to  be  a  silicate  of  zirconia, 
must  now,  according  to  tliis,  be  merely  considered  as  an  isomorphous 
compound  of  one  atom  of  zirconic  acid  and  one  atom  of  silicic  acid 
(Zr  +  Si).  This  mineral  species  has  always  been  remarkable  for  the 
variation  of  hardness  and  gravity  in  specimens  from  different  local- 
ities, which  according  to  this  hypothesis  may  be  accounted  for  by  the 
unequal  proportions  of  the  two  acids ;  the  heavier  and  harder  speci- 
mens containing  the  more  zirconic  acid,  whose  equivalent  would  be 
481'20  compared  with  384*888  that  of  silica.  In  the  case  of  a  variety 
found  in  Russia  by  Hermann,  composed  of  two  atoms  of  Zr,  with 
three  atoms  of  Si  (Zr-  Si'^),  the  specific  gi'avity  was  only  4"0G,  Avhile 
that  of  the  mineral  of  the  ordinary  composition  varies  from  4'5  to  4'8. 
Zirconic  acid  being  thus  established,  and  it  being  shown  that 
zii'con  may  be  regarded  as  isomorphous  with  cassitcrito  (the  ordinary 
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tin-stone  or  tin-ore),  the  former  mineral  is  made,  in  the  Profesor's 
reasoning,  a  kind  of  middle  term  to  prove  the  isomorphism  of  its  in- 
dividual components  (silicic  acid  and  zirconic  acid),  with  stannic  acid. 
He  considers,  in  fact,  that  silicic  acid  may  fairly  be  considered  to  be 
already  found  in  the  form  of  cassiterite,  in  zircon ;  and  believes  it 
would  not  be  a  matter  for  surprise  to  find  stannic  acid  in  the  form  of 
quartz. 

Dr.  Genth's  paper,  in  the  September  number  of  the  "  American 
Journal  of  Science  and  Arts,"  on  the  "Occurrence  of  Gold"  is  very 
suggestive.  After  the  mass  of  vague  verbiage  with,  which  we  have 
been  inflicted  on  this  topic,  it  is  really  refreshing  to  find  a  man  who, 
whether  right  or  wrong,  is  at  least  possessed  of  a  definite  and  com- 
prehensible idea. 

Dr.  Genth  maintains  that  the  gold  found  in  veins  and  alluvial  de- 
posits has  been  carried  there  in  a  state  of  solution ;  and  he  brings  the 
following  instances  to  prove  that,  in  those  cases  at  least,  such  must 
have  been  the  case.  If  these  are  accurately  stated,  of  which  there 
seems  every  internal  evidence,  this  certauily  cannot  be  questioned : — 

"  a,  Specimen  from  Whitehall,  Spotsylvania  co.,  Va.,  shows  gold 
associated  with  tetradymite  [telluride  of  bismuth],  limonite  [hydrous 
per-oxide  of  iron],  and  quartz.  The  gold  is  crystallized  in  forms  be- 
longing to  the  rhombohedral  system,  and  showing  very  distinctly  one 
rhombohedron,  scalenohedron  and  basal  plan  ;*  it  is  coating  tetra- 
dymite, and  is  evidently  a  pseudomorph  of  it. 

"  b,  The  tetradymite  of  the  Tellm'ium  Mine,  Fluvanna  co.,  Va., 
and  the  native  bismuth  from  the  peak  of  the  Sorato,  in  BoHvia,  ai'e 
frequently  interlaminated  with  gold. 

"  c,  In  the  upper  portion  of  the  ore-bed  in  the  metamorphic  slates 
at  Springfield,  Carrol  co.,  Md.,  which  near  the  surface  consists  of 
magnetite  [magnetic  proto-per-oxide  of  iron],  and  at  a  greater  depth 
of  chalcopyrite  [copper  pyrites]  and  other  ores,  films  of  native  gold 
have  sometimes  been  observed  coating  the  cleavage-planes  of  tho 
magnetite.  On  close  examination  it  can  be  perceived  that  below  the 
film  of  gold  the  magnetite  is  oxidized  into  hydrated  sesquioxide  of 
iron." 

In  attempting  to  establish  an  hypothesis  of  this  kind,  the  greatest 

*  These  are  the  crystalline  forms  of  tetradymite. 
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difl&culty,  as  Dr.  Genth  truly  says,  "  presents  itself  on  inquiring  into 
tlie  nature  of  the  solvent."  The  doctor  believes  the  noble  metal  was 
dissolved  as  terchloride  of  gold : — "  K  we  remember  that  the  decom- 
position of  pyrites  produces  sulphuric  acid,  which,  in  the  presence  of 
the  never  wanting  chloride  of  sodium  and  a  higher  oxide  of  manga- 
nese, may  liberate  small  quantities  of  chlorine,  the  most  powerful 
solvent  of  gold,  we  have  at  least  a  very  plausible  explanation." 

Dr.  Genth's  doctrine  is  that  the  gold  both  of  veins  and  alluvial  de- 
posits is  derived  from  the  adjoining  rocks,  where  it  exists  probably 
in  a  highly  disseminated  state  ;  from  these  rocks  it  is  removed  in  a 
state  of  solution,  and  precipitated  in  concentrated  deposits  in  the 
veins  and  among  the  alluvial  debris.  The  rock  in  which  the  metal 
most  frequently  occm'S  is  diorite  or  greenstone  [composed  of  ortho- 
clase  felspar  and  hornblende].  How  it  originally  came  into  tliis 
rock  is  not  a  question  entered  upon  ;  the  main  point  being  to  prove 
that  the  gold  of  alluvial  deposits  is  not  derived,  as  is  usually  sup- 
posed, from  the  destruction  of  pre-existing  quartz-veins,  the  fact 
being  that  they  are  both  equally  derivative,  the  original  soiu-ce  being 
the  neighbouring  rock. 

There  are  many  considerations  suggested  by  the  mode  of  occuri'ence 
of  gold  which  weigh  strongly  in  favour  of  such  a  suggestion.  In  the 
first  place,  gold  is  continually  found  in  alluvial  deposits,  in  consider- 
able sized  nuggets,  in  districts  where  no  veins  are  found.  In  this 
case  the  usual  theoiy  is  that  the  original  upper  surfaces,  which  were 
rich  in  auriferous  veins,  have  been  removed  by  denudation,  and  that 
the  alluvial  gold  is  the  remnant  of  these.  But  this  has  the  disad- 
vantage of  assuming  an  hypothesis,  for  which  no  good  reason  can  be 
given,  that  there  is  some  peculiar  law  which  limits  the  original  pro- 
duction of  gold  to  the  surface,  and  which  is  held,  with  a  strange  in- 
consistency, by  the  same  men  who  folly  recognize  the  more  than 
probability  of  other  metals  being  derived  from  beneath.  Assuming 
that  the  gold  is  derived  fi'om  the  rock  by  solution,  and  that  the  veins 
are  mere  depositories,  we  have  at  once  at  least  a  plausible  reason  for 
the  general  occurrence  of  gold  only  near  the  surface.  It  is  that  the 
solvent  of  that  metal  is  somehow  or  other  essentially  connected  with 
the  atmosphere  ;  so  that  although  gold  may  exist  at  all  depths, 
scattered,  highly  disseminated  through  certain  igneous  rocks,  it  is 
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only  where  ttese  rocks  are  subjected  to  a  certain  atmospheric  decom- 
posing action,  by  which  the  gold  is  dissolved,  to  be  subsequently  re- 
precipitated  in  a  highly  concentrated  state,  that  it  is  found  in 
appreciable  quantities.  This  is  strongly  supported  by  the  fact  that 
the  finding  of  the  gold-deposits  is  not  limited  to  any  arbitrary  depth, 
but  generally  extends  as  far  as  the  effects  of  atmospheric  decompo- 
sition, and  no  further. 

The  question  of  the  origin  of  gold  deposits  by  the  deposition  of 
the  metal  from  solution  is  of  course  connected  with  the  larger  ques- 
tion of  the  origin  of  most  veins,  either  of  the  metallic  or  non-metallic 
minerals,  in  a  similar  manner.  Omitting  Bischoff,  who  may  be  con- 
sidered by  some  a  prejudiced  authority,  there  are  many  first-rate 
German  mineralogists  who  hold  the  doctrine  of  such  an  origin  for 
most  mineral  veins.  This  scientific  infiltration  doctrine  must  not, 
however,  be  confounded  with  a  vague  mining  notion  to  the  same 
effect,  and  which  would  refer  such  views  to  a  connection  with  the 
present  drainage  of  the  country,  and  without  any  reference  to  an 
origin  of  the  metals  ;  an  opinion  which  sometimes  takes  a  fonn  as 
loose  as  that  expressed  by  the  Roman  poet : — 

"  Inque  brevi  spatio,  quBB  sunt  effossa  reponit 
Tempus,  inexhausti  servans  alimenta  metalli." 

No  investigator  on  the  subject  of  Hthology  has  arrived  at  more 
sweeping  conclusions  as  to  the  origin  of  rocks  than  M.  Delesse  in  his 
"  Etudes  sur  le  Metamorphisme."  Although  M.  Delesse's  labours 
have  been  completed  for  more  than  a  year,  it  is  to  be  regretted  that 
no  complete  abstract  of  them  has  been  yet  presented  to  English 
readers.*  That  memoir  is  too  wide  a  subject  to  enter  upon  here ;  but 
a  short  reference  to  another  paper,  by  the  same  author,  in  vol.  xv.  of 
the  "  Bulletin  de  la  Society  Geologique  de  France  (p.  728),  called 
"  Recherches  sur  I'origine  des  Roches,"  in  which  he  sums  up  the 
conclusions  of  the  investigations  detailed  in  his  "  Etudes"  may  be  in- 
teresting to  many. 

*  M.  Delesse's  memoir  lias  been  often  referred  to,  and  was  particularly  ably 
summed  up  by  the  President  of  the  Geological  Society  in  his  last  anniversary  ad- 
dress, which  should  bo  consulted  by  all  who  wish  to  read  a  comprehensive  re- 
view of  the  recent  inquiries  on  this  subject. 

VOL.   III.  I 
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Kefeiring  to  the  agents  wliicli,  in  the  interior  of  the  earth,  may  have 
aided  in  rendering  rocks  plastic,  or  generally  tended  to  the  develop- 
ment of  minerals,  he  reduces  them  to  four — heat,  water,  pressure,  and 
■molecular  action,  attributing  to  the  fii'st  only  a  comparatively  limited 
role  in  the  formation  of  eruptive  rocks. 

After  describing  what  he  conceives  to  be  the  action  of  these 
various  agents,  he  thereon  founds  a  classification  of  all  eruptive 
rocks,  according  to  their  mode  of  origin,  into  the  following  divisions : 

I.  Igneous  eruptive  rocks. 

II.  Pseudo-igneous  eruptive  rocks, 
m.  Non-igneous  eruptive  rocks. 

I.  Igneous  are  those  which  have  been  reduced  to  a  state  of  fusion, 
or  at  least  rendered  plastic  by  heat.  They  are  almost  always 
completely  anhydrous,  with  a  cellular  structure  and  a  rough  feel  to 
the  touch,  their  constituent  minerals  having  a  strongly-marked  cha- 
racteristic vitreous  aspect;  they  constitute  the  rocks  regai'ded  as 
eminently  volcanic.  As  extreme  types  of  this  class  he  especially 
refers  to,  trachyte  and  dolerite.* 

n.  Pseudo-igneous  rocks  are  those  that  may  have  been  reduced  to 
a  state  of  plasticity  partly  by  igneous  and  partly  by  aqueous  action. 
Water,  heat,  and  perhaps  pressure  may  have  combined  to  contribute 
to  this.  Rocks  of  this  class  have  sometimes  a  cellular,  or  even 
scoriaceous  stmcture ;  but  their  constituent  minerals  have  only  a 
slightly  vitreous  aspect.  They  are  hydrated,  often  containing 
zeohtes,  and  dividing  into  prisms  or  spheroids,  ajid  are  generally 
associated  with  igneous  rocks  in  volcanic  regions.  As  t}^es  of  this 
class  he  refers  to  retinite  (pitchstone  or  phonolite),  basalt,  and  trap.f 
These  two  classes  represent  those  rocks  usually  called  volcanic. 


*  Trachyte  is  a  rock  containing  orthose  and  anorthose  felspar,  ferro-magnesian 
mica,  hornblende,  and  also  quartz.  By  anortliose  felspar  is  designated,  in  a 
general  way,  all  the  felspar  species  belonging  to  the  sixth  ciystalline  system. 
Dolerite  is  an  anorthose  and  anhydrous  lava,  composed  of  anorthose  felspar  and 
augite,  with  sometimes  olivnno,  mica,  and  leucite. 

t  Retinito  consists  of  vitreous  orthose  felspar,  of  ferro-magnesian  mica,  and 
also  quartz  rather  rarely,  and  always  a  large  proportion  of  water,  which  may  rise 
from  10  to  100  per  cent.  Pcclistein  and  phonolite  are  varieties  of  this  rock. 
Basalt  principally  consists  of  anorthose  felspar,  augite,  and  olivine,  with  some- 
times protoxide  of  iron,  carbonates,  zeolites  ;  and  accidentally  nephehne,  haiiyne, 
zircon,  corundum,  &c.,  forming  a  hydrated  felspatliic    paste.     Basalt  has  the 
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III.  Tte  non-igneous  rocks  correspond  to  Lyell's  plutonic  rocks. 
Their  plasticity  was  due  to  the  combined  action  of  "water  and 
pressure,  heat  having  only  played  a  very  secondary  part  in  their  for- 
mation. In  them  the  constituent  minerals  are  devoid  of  the  vitreous 
aspect  peculiar  to  the  igneous  rocks ;  and  their  structure  is  rarely 
cellular,  but,  on  the  contrary,  generally  veiy  compact.  They  ai-e  not 
associated  with  volcanic  rocks,  and  are  consequently  attributable  to 
an  entirely  different  mode  of  origin.  As  types  of  this  class  he  selects 
granite,  diorite,  and  serpentine.* 

Conclusions  such  as  these,  so  strongly  opposed  to  many  of  our 
preconceived  notions,  are  not  likely  to  be  received  in  this  country 
with  undue  favour.     M.  Delesse  on  some  points  surpasses  Bischoff, 


same  elementary  composition  as  dolerite,  differing  principally  in  tlie  presence  of 
a  certain  quantity  of  water  and  volatUe  matters. 

Trap,  properly  so-called,  may  pass  into  basalt,  with  whicii  it  is  often  associated. 
An  intimate  relation  exists  between  the  two  rocks,  but  heat  only  played  a  vei-y 
minor  part  ia  the  formation  of  trap.  Its  base  is  anorthose  felspar,  which  is 
generally  the  only  mineral  possible  to  be  recognized ;  this  is  always  hydrated, 
often  considerably.  It  is  rich  in  oxide  of  iron,  and  often  contains  spathic  car- 
bonates. Trap  forms  the  limit  of  the  pseudo-igneous  rocks ;  and  although  it  ia 
intimately  connected  with  basalt,  it  differs  I  think  in  having  been  formed  in  a 
lower -temperature. 

*  Granite,  as  a  typo  of  a  large  class  of  rocks,  has  almost  the  same  mineral 
composition  as  trachyte,  for  it  contains  quartz,  felspars,  and  micas ;  but  the 
occurrence  and  chai-actenstics  of  these  minerals  are  very  different.  Its  quai-tz  ia 
particularly  worthy  of  remark.  In  rocks  of  igneous  origin  this  mineral  is  often 
entu-ely  wanting ;  now,  in  granite,  on  the  contrary,  it  is  very  abundant,  amount- 
ing to  even  a  moiety  in  certain  rocks,  yet  the  total  quantity  of  silicic  acid  present 
is  not  greater  than  in  trachyte ;  the  greater  abundance  of  free  quartz  being  due 
to  the  facilities  which  the  mode  of  oi-igin  of  granite  afforded  this  mineral  of 
separating  itself  from  the  magma.  It  must  be  borne  in  mind  also  that  thia 
quartz  is  not  only  always  crystaUine,  but  also  always  hyaline.  The  study  of  tho 
felspars  of  granite  is  also  very  instructive.  They  are  orthose  and  anorthose, 
opaque,  or  at  most  translucent,  never  vitreous,  and  always  contain  a  certain 
quantity  of  water,  usually  tiiffing  in  the  orthose,  but  varying  from  2  to  100  per 
cent,  in  the  anorthose.  The  consideration  of  the  micas  and  other  minerals  of 
this  rock  are  equally  instructive  in  showing  its  aqueous  origin. 

Diorite  has  a  very  simple  mineralogical  composition,  being  essentially  formed 
of  anorthose  and  hornblende,  with,  at  times,  protoxide  of  iron,  sphene,  ferro- 
magnesian  mica,  and,  accidentally,  garnet.  Diorite  gi-eatly  approaches  granite 
in  its  mineral  composition.  Its  metamorphism  is  analogous,  and  tho  one  may 
pass  insensibly  into  the  other.  Diorite  may  be  considered  as  formed  under  con- 
ditions intermediate  between  those  that  have  produced  trap  and  granite. 

Serpentine  has  liitherto,  of  all  the  eruptive  rocks,  been  the  most  enigmatical. 
Its  mineralogical  characters  are  so  well  knorni,  that  it  is  unnecessary  to  repeat 
them ;  but  it  is  pai-ticularly  tlistinguished  by  its  large  per  ccntage  of  water, 
vaiying  from  13  to  100  per  cent.  In  this  rock  all  effects  of  heat  have  entirely 
disappeared,  and  its  plasticity  can  scarcely  be  attributable  to  any  other  causes 
than  water  and  pressure. 
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and  indeed  most  modern  investigators,  in  the  sweeping  nature  of 
tlie  power  he  attributes  to  aqueous  action.  He  may,  in  some  degree, 
exaggerate  this  ;  but  it  is  useless  to  close  our  eyes  to  the  evidences 
of  the  great  revolution  in  opinion,  which  has  recently  taken  place  on 
the  Continent  on  the  subject  of  the  origin  of  rocks.  The  doctrine 
of  the  force  of  pure  igneous  causes,  such  as  students  will  find  in 
almost  every  EngHsh  text-book,  has  now  only  a  minority  of  sup- 
porters in  Germany  and  France.  Wide  differences  of  opinion,  how- 
ever, yet  exist,  which  may  be  expected  to  give  rise  to  prolonged 
investigations  and  discussions. 

The  following  epitome  of  some  of  M.  Delesse's  more  general  views 
^vill  give  a  notion  as  to  the  mixed  nature  of  the  causes  to  which 
rocks  owe  their  origin  : — 

"  The  problem  of  the  origin  of  eruptive  rocks  is  one  of  the  most 
complex  in  geology,  and  has  given  rise  to  interminable  discussions, 
in  which  the  most  opposite  systems  have  seemed  in  turns  to  triumph. 
These  revulsions  in  opinion,  sometimes  very  sudden,  are  to  be  attri- 
buted to  the  exclusive  importance  attributed  to  one  or  the  other 
agents  which  have  aided  in  the  formation  of  rocks.  In  popular 
language  it  is  said  that  no  two  things  can  be  more  opposed  than  fire 
and  water ;  but  in  nature  no  such  antagonism  exists,  these  two  agents 
often  acting  together.  This  should  be  always  borne  in  mind  in  any 
inquiries  into  the  origin  of  rocks.  When  therefore  we  speak  of  an 
igneous  or  an  aqueous  rock,  we  do  not  mean  to  restrict  these  terms 
to  their  exact  sense  ;  we  must  necessarily  attribute  to  them  a  mean- 
ing difierent  from  that  of  common  language.  When  we  say  a  rock 
is  of  igneous  origin,  we  do  not  necessarily  say  that  it  has  been  re- 
duced to  a  state  of  fusion  by  heat  alono  :  similarly,  speaking  of  an 
aqueous  origin,  we  by  no  means  limit  the  causes  to  the  unique  action 
of  water.  In  speaking,  therefore,  of  a  cause,  it  must  always  be  un- 
derstood that  it  is  only  referred  to  as  the  principal  agent  of  forma- 
tion. Of  the  causes  referred  to — heat,  water,  pressure,  and  molecular 
action — one  may  have  played  a  preponderant,  but  rarely  an  exclusive 
part.  Molecular  action,  also,  it  should  be  borne  in  mind,  must  only 
be  considered  as  a  secondary  cause,  for  it  seems  to  have  been  induced 
either  by  heat,  water,  or  pressure.     Electricity  itself,  which  accom- 
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panies  and  causes  this  molecular  action,  seems  to  result  from  these 
primary  causes.  As,  therefore,  on  the  whole,  the  chemical  and 
mineralogical  composition  of  roots  varies  little,  and  as  it  is  easy  to 
see  that  one  and  the  same  mineral  may  have  had,  at  times  an  aqueous 
origin,  at  times  an  igneous  one,  we  have  no  reason  to  be  surprised  if 
it  is  not  always  possible  to  trace  the  rigid  limit  between  rocks  which, 
at  first  sight,  seem  the  most  opposite,  such  as  those  engendered  by 
heat  or  by  water." 
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Geological  Society  of  London,  January  4,  ISGO. — Prof.  J.  Phillips, 
President,  ia  the  Chair. 

The  following  communications  were  read  : — 

1.  "On  the  Elora  of  the  Silurian,  Devonian,  and  Lower  Carboiiiferous  For- 
mations."    By  Prof.  H.  R.  Goeppert,  Por.  Mem.  G.S. 

2.  "On the  Freshwater  Deposits  of  Bessarabia,  Moldavia,  WaUachia,  and 
Bulgaria."     By  Capt.  T.  Spratt,  E..N.,  C.B.,  P.Il.S.,  P.G.S. 

3.  "  On  the  Rhizopodal  Pauna  of  the  Mediterranean  compared  with  that  of 
some  of  the  Italian  and  other  Tertiary  deposits."  By  T.  Kupert  Jones,  P.G.S., 
and  W.  K.  Parker,  Mem.  Micr.  Soc. 

The  authors  presented  an  extensive  table  of  the  Species  and  varieties  of  re- 
cent Foramhiifera  from  several  localities  in  the  Mediterranean  (worked  out 
from  material  gathered  and  dredged  by  Capt.  Spratt,  Mr.  Hamilton,  Prof. 
Meneghini  and  other  friends),  and  of  the  fossil  forms  from  the  Tertiary  deposits 
of  Malaga  (Spain),  Turin,  Sienna,  Palermo,  and  Malta  (communicated  by  Prof. 
Ansted,  Prof.  Meneghini,  and  the  Marchese  C.  Strozzi,  or  supplied  from  the 
Society's  Museum)  ;  also  the  fossil  Foramhiifera  from  Baljik  supplied  by  Capt. 
Spratt,  and  those  of  the  Vienna  Basin  as  elaborated  by  D'Orbiguy,  Czjcck,  and 
Keuss.  The  recent  Foraminifera,  tabulated  in  eleven  cohimns,  were  illustrative 
of  the  range  of  the  respective  species  and  varieties  in  different  zones  of  sea- 
depth,  from  the  shore  to  one  thousand  seven  huudred  fathoms,  and  of  the  rela- 
tive size  of  the  individuals,  and  of  their  proportional  paucity  or  abundance. 
Among  the  seventeen  columns  of  fossil  Foraminifera,  some  were  very  rich  in 
species  and  varieties,  especially  in  the  case  of  the  Siennese  clays,  the  Malaga 
clay,  and  the  Vienna  basin.  Prom  the  evidence  afforded  by  the  comparison  of 
the  fossil  with  the  recent  Foraminifera,  the  Siennese  blue  clays  of  S.  Ccrajplo, 
S.  Donnino,  S,  Lazaro,  and  Coroucino  were  regarded  as  having  been  deposited 
in  various  depths  of  from  forty  to  one  hunch-ed  fathoms  ;  so  also  Ihe  clay -beds 
of  Malaga  and  of  the  Vicmia  basin.  A  blue  clay  from  S.  Quirico  was  probably 
formed  in  about  two  hundred  fathoms ;  a  blue  clay  from  Pescajo,  on  the  cou- 
traiy,  was  the  deposit  of  a  shallow  estuary.  A  sand  from  Picuza,  and  others 
from  MontipoU,  Castd'Arquato,  and  San  Prediano,  contain  Amphidegina, 
and  were  probably  deposited  in  from  ten  to  twenty  fathoms  water.  As  the 
Amphistegina  appears  now  to  be  extinct  as  regards  the  Mediterranean,  these 
Amphistcgina-beds,  and  others  at  Palermo  and  in  the  Vienna  Basin,  may  be  of 
miocene  age.     Another  Siennese  clay  from  Mouti  Aiioso  is   of  shallow  water 
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formation.  From  Turin  some  shelly  sands,  of  pliocene  age,  were  defmecl  as 
coutainiug  a  group  of  Foraminifera  similar  to  those  now  living  on  the  western 
shores  of  Italy;  and  the  Palermo  deposits  are,  for  the  most  part,  not  very  dis- 
similar. The  Heterostegina-bed  at  Malta,  formed  probably  in  rather  shallow 
.water,  is  characterized  by  a  species  now  absent  from  the  Mediterranean.  The 
tertiary  deposit  from  Baljik  appears  to  have  been  a  shallow  water  deposit, 
characterized  by  some  forms  peculiar  at  the  present  day  to  the  Red  Sea ;  a 
condition  that  is  also  indicated  by  some  of  the  Viennese  deposits. 


LivEKPooL  Geological  Society.— The  first  meeting  of  this  society  was 
held  on  Tuesday,  the  10th  of  January  last. 

Prof.  Phillips,  President  of  the  Geological  Society  of  London ;  Prof.  Ram- 
say, Director  of  the  Geological  Survey  of  Great  Britain ;  Prof.  Jukes, 
Du-ector  of  the  Geological  Survey  of  Ireland ;  Prof.  Morris,  P.G.S.  ;  and 
S.  J.   Mackie,   Esq.,   P.G.S.,   P.S.A.,   were  elected  honorary  members. 

The  President,  Henry  Duckworth,  Esq.,  P.R.G.S.,  P.G.S.,  then  read  the 
inauguration  address.  After  congratulatuig  the  members  on  their  assembling 
together  for  the  first  time  as  a  constituted  body,  he  proceeded  to  point  out  the 
objects  of  the  society. 

The  geology  of  Liverpool  and  its  immediate  neighbourhood  was  next 
touched  upon,  and  afterwards  that  of  the  surrounding  country,  especially  of 
North  Wales,  the  President  calling  particular  attention  to  the  comparative 
ease  with  which  such  deeply  interesting  localities  as  Chui'ch  Stretton,  Coal- 
brookdale,  and  LutUow — the  portals  of  the  Siluriau  system — might  be  reached. 

The  President  then  gave  a  resume  of  the  progress  of  geological  science  during 
the  past  year. 

A  paper  was  then  read  by  the  Secretary,  G.  H.  Morton,  Esq.,  E.G.S.,  "On 
the  Basement-bed  of  the  Keuper  Eormation  in  Wirral,*  and  the  South-west  of 
Lancashire." 

Interesting  specimens  of  fossils  and  miuerals  were  exhibited  at  the  meeting 
by  various  members. 

[The  abstracts  of  Prof.  H.  R.  Goeppert,  Capt.  T.  Spratt,  and  Mr.  Morton's 
paper  will  be  prmtod  in  the  next  number.] 
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On  the  Lower  Silurian  Rocks  in  the  South-East  of  Keland,  and 
ON  a  Human  Skeleton  in  an  elevated  Sea-Margin. — Dear  Sir, — 
lu  the  year  1840,  when  persevering  in  M'hat  was  considered  at  the  time  a  hope- 
less task — that  of  scarclimg  for  fossils  in  the  contorted  old  schistose  and  slaty 
rocks  so  extensively  developed  in  the  counties  of  Waterford,  Wexford,  and 
Kilkenny— I  at  Icngtli  discovered  at  Duncaniion,  in  the  county  of  Wexford,  a 
patch  of  rocks  wliich  I  considered  might  be  referred  to  tlie  Llandcilo  forma- 
tion. Although  the  correctness  of  this  view  lias  been  questioned,  and  it  has 
been  broadly  asserted  that  all  the  Siluriau  Rocks  in  the  south-cast  of  Ireland 

♦  WirraJ  is  the  western  extremity  of  Cheshire. 
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are  confined  to  the  Caradoc  group,  yet  I  believe  that  it  yill  be  eventually 
acknowledged  that  the  fossils  from  Duncauuou  are  LlandeUo  types,  such  as 
Cali/mene  dupUccda,  Beyrichia  compUcata,  Lingula  attenuata. 

All  the  Silm-iau  mollusca  from  Dimcamion,  except  the  black  horny  Lmgula, 
have  a  white  silky  appearance,  in  strikmg  contrast  to  the  dark  matrix  in  which 
they  are  imbedde^d.  This,  I  imagine,  is  owmg  to  the  shells  having  been  at  a 
remote  period  slowly  and  partially  calcined  by  the  action  of  the  heat  from  the 
igneous  rock  in  the  vicuiity. 

The  mineral  character  of  the  rock  also  agrees  with  the  Llandeilo  flags  and 
dark-coloured  schists  so  well  developed  in  Wales.  I  therefore  wish  to  record 
my  view  of  the  age  of  suniLar  dark-colom-ed  rocks  at  Duncannou,  more  espe- 
cially as  I  cannot  without  ^reat  difficulty  refer  them  to  the  Caradoc  series,  a 
patch  of  which  I  discovered  on  the  opposite  shore  of  Waterford  Haven.  The 
trilobites  which  I  obtained  there  were  lent  to  be  described  in  a  work  on  a 
northern  Irish  county  then  publishing. 

It  is  to  be  regretted  that,  in  Portlock's  Report  of  Londonderry  and  Tyi'one, 
the  trilobites  which  I  obtaiaed  at  Kewtown  Head  are  stated  to  have  been  dis- 
covered by  me  at  Tramore.  The  mistake  no  doubt  arose  from  there  being  two 
localities  named  Newto\vn  Head,  one  near  Tramore,  and  the  other  situated 
between  Passage  and  Woodstown,  on  the  western  shore  of  Waterford 
Haven,  which  1  fuUy  explained  at  the  tune,  but  which  was  unfortunately  lost 
sight  of. 

Although  a  paper  of  mine,  giving  a  brief  account  of  these  fossdiferous  strata 
had  been  read  at  a  meeting  of  the  Geological  Society  in  1841,  the  discovery  of 
those  Silui-iau  rocks  has  been  erroneously  ascribed  to  the  Ordnance  Geological 
Survey  in  L-eland  (Mem.  Geol.  Surv.,  Decade  2,  pi.  x.,  p.  4) ;  and  one  of  the 
very  tVilobites  which  I  had  lent,  has  been  dedicated  by  Mr.  Salter  (at  page  3, 
pi.  7,  decade  No.  2),  to  the  author  of  the  work  above  aUuded  to,  as  its  dis- 
coverer. So  far  from  the  Government  Surveyors  haviug  discovered  the 
fossUiferous  rocks  in  question,  they  were  whoUy  unknown  to  the  Survey 
untd  I  pointed  them  out  to  Colonel  James,  ll.E.,  in  the  spring  of  1841. 
Well  might  the  Surveyors  pass  them  by,  for  they  can  only  be  approached 
witli  an  ebb  tide ;  and  as  they  are  quite  level  with  the  shore,  the  adjacent 
cliif  being  destitute  of  fossils,  they  did  not  attract  notice  till  the  publication  of 
my  paper. 

EveutuaEy  these  rocks  will  be  covered  by  the  accumulation  of  the  sUt  and 
sand  which  are  deposited  at  every  tide,  so  that  all  trace  of  them  will  be  lost. 

Continuiag  my  search  for  organic  remains  on  the  Waterford  side  of  the 
estuary,  I  was  rewarded,  as  above  indicated,  with  the  discovery  of  lower 
Caradoc  rocks  of  limited  extent,  which,  as  I  have  related,  are  situated  on  the 
shore  at  some  little  distance  from  the  cliff  at  Newtown  Head,  near  Woods- 
town.  From  collecting  fossils,  I  proceeded,  in  company  mth  my  son,  Mr.  T. 
Austin,  to  examine  the  clay  which  caps  the  mass  of  trap  and  other  rocks 
formiug  the  headland.  The  clay  which  covers  the  rocks  along  the  Unc  of 
section,  with  the  exception  of  the  quarry,  where  it  has  been  removed  for  the 
purpose  of  procui'uig  stone  for  road-mending,  is  continuous  from  Woodstown 
Strand  to  Raheen  Bridge,  which  latter  is  a  small  structure  over  the  shallow 
brook  that  runs  down  from  the  high  ground  to  the  south  of  Crook  Church  and 
Castle — both  cdilices  in  ruius.  The  rivulet,  more  to  the  south,  is  a  mere  rill, 
that  has  cut  its  way  rather  deeply  down  through  the  clay.  Tliis  clay  is  similtir 
in  composition  to  the  di-ift  wliich  covers  a  great  part  of  the  south-eastern  district 
of  Ireland.  TVTien  engaged  ia  examiuiug  the  clay  and  tracing  the  line  of  a 
bed  of  cockles,  wliich,  with  occasional  breaks  in  its  continuity,  extends  along 
the  coast,  and  for  a  considerable  distance  inland,  from  Raheen  Bridge  to 
Woodstown  Strand,  a  distance  of  upwards  of  eight  hundred  yards,  a  bone  was 
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unexpectedly  discovered  in  the  cliif. 
On  removing  some  of  the  surrounding 
clay,  the  bone  was  found  to  form  part  of 
a  perfect  human  skeleton,  which  was 
.lying  in  a  position  parallel  to  the  cockle- 
bed,  which  bed  was  continuous  and 
unbroken  on  both  sides  of  the  human 
remains.  A  portion  of  the  skeleton  was 
rather  below  the  line  of  shells,  while 
the  clay  and  cockles  had  entered  the  skull, 
and  followed  the  same  Une  as  the  shelly 
bed  on  either  side  of  it.  It  was  also 
quite  evident  that  the  incumbent  earth 
had  never  been  disturbed  from  above 
since  its  upheaval;  and  the  clay  is  so 
perfectly  dry,  that  bones  might  remain 
undecayed  in  it  for  an  indefinite  period; 
and  the  shells  are  apparently  all  but 
as  fresh  as  those  of  the  same  species  that 
are  daily  cast  on  shore  by  the  waves. 
A  brief  notice  of  this  discovery  was 
read  at  a  meeting  of  the  Geological 
Society  in  1841,  when  the  skull,  with 
the  shells  in  it,  was  exhibited.  The 
cliff  is  elevated  about  forty  feet. 
The  circumstance  attracted  at  the  time 
less  attention  than  a  fact  of  the  kiud 
deserved,  but  subsequent  discoveries  of 
flint  implements  in  the  drift  has  convert- 
ed what  was  at  first  considered  of  little 
account  into  an  important  fact ;  and 
I  have  been  urged  by  my  geological 
friends  to  caU  attention  to  the  subject 
in  your  widely  circulated  periodical. 
Explanation  of  the  Section. 

a,  Clay  ;  the  line  near  the  top  represent- 
ing the  bed  of  cockles. 

b,  Trap-rock. 

c,  Quartzite,  probably  caradoc  sandstone 
altered  by  contact  with  the  igneous  rock 
against  which  it  abuts. 

/,  Caradoc-rocks,  rich  in  fossils. 

At  «  X  is  noted  the  spot  where  the 
human  skeleton  was  imbedded. 

Height  of  section  forty  feet ;  horizontal 
extent  about  eight  hundred  yards.  In 
the  rough  draft  the  vertical  heiglit  lias 
been  exaggerated,  in  order  to  exliibit  the 
stratified  rocks  more  distinctly. 

At  the  time  the  human  skeleton  was 
disovercd,  it  was  asked  if  any  tradi- 
tion existed  in  the  country  of  a  change 
of  level  on  the  coast,  but  I  have  no 
doubt  that  the  entombment  of  the  hu- 
man remains  and  the    cockles    occurred 
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long  anterior  to  even  traditionary  lore  ;  and  that  too  many  generations  of  men 
have  passed  away  to  preserve  and  hand  down  to  the  present  day  an  accoimt  of 
remote  physical  changes,  which  being  local  in  their  nature,  and  in  no  way  in- 
terfering with  the  reqiiii'ements  of  man  in  a  rnde  and  barbarous  state,  living 
probably  by  the  produce  of  the  chase  alone,  would  make  no  lasting  impression 
on  liis  uncultivated  mind;  or  it  is  quite  possible  that  the  adjacent  district  was 
iminhabited,  and  that  the  body  may  have  been  transported  from  the  interior  to 
the  spot  in  which  it  was  found,  as  three  noble  rivers — the  Suir,  the  Nore,  and 
the  BaiTOW — unite  their  streams,  and  flow  into  the  estuary  above  the  village  of 
Passage,  to  the  north  of  Newtown  Head,  vriierc  a  wide  expanse  of  salt-water 
mingles  with  the  confluent  sti-eams  as  they  pass  onward  to  the  sea. 

The  changes  indicated  by  the  rather  wide-spread  bed  of  cockles  point  to  a 
period  of  time  when  the  waters  of  the  estuary  occupied  a  much  wider  space 
than  at  present ;  when  the  sediment  was  accumulating  to  a  greater  depth 
fcefore  the  cockles  existed  and  were  destroyed,  and  the  entombment  of  the 
iiuraau  body,  than  it  did  subsequently. 

Li  connection  with  the  remams  of  man  occurring  in  an  ancient  raised  sea- 
bed, is  the  fact  that  so  many  flint  implements  have  been  found  in  the  drift, 
which  seemingly  carries  us  back  to  a  period  when  Europe  and  the  British  isles 
■were  inhabited  by  a  race  of  savages,  among  whom  the  use  of  iron  or  other 
metals  was  unknown ;  and  who,  strangers  to  the  arts  of  civilized  man,  had 
contrived  to  make  those  rude  flint  implements,  which  are  now  found  in  the 
di'ift,  to  supply  the  wants  of  men  in  a  state  of  nature,  testifying  to  their 
remote  antiquity. 

With  respect  to  the  great  antiquity  of  the  hvimau  race,  and  considering  our 
method  of  computing  time,  the  questions  naturally  arise — Are  we  w-holly 
wrong  in  our  chronology  ?  and,  Are  the  Chinese  and  Egyptians  in  their  reckon- 
ing nearer  the  truth  than  the  western  nations  ?  Every  opposition  will  be 
made  to  the  proper  solution  of  these  questions  by  those  who  ax'e  averse  to  the 
progress  of  science,  and  every  effort  to  explain  away  the  facts  bearing  on  this 
most  important  and  interesting  inquiry  wiU  be  essayed  by  its  opponents. 

Some  persons  whoUy  deny  that  the  chipped  flints,  or  "  celts,"  which  are 
found  in  the  drift  are  tlie  work  of  human  hands,  and  attribute  their 
peculiar  forms  to  the  action  of  running  water;  others  consider  that  they 
are  the  production  of  some  subterranean  manufactory,  wliich  volcanic  explo- 
sions have  sent  forth  rough  cast,  so  that  on  cooUng  tliey  became  fractured, 
and  assumed  their  present  forms.  Others,  again,  believe  that  frost  had  much 
to  do  with  shaping  tlie  "langues  des  chats."  Thus,  heat,  cold,  fire,  and 
water  are  made  to  produce  one  simple  effect— in  short,  anytliing,  except  the 
more  rational  supposition  that  they  are  the  vestiges  of  man's  works ;  a  fact 
that  is  admitted  by  those  whose  opinions  are  entitled  to  much  weight  in  such 
matters.  Whatever  age  may  be  finally  assigned  to  the  drift  and  the  ancient 
sea-margins,  one  thing  appears  clearly  established,  namely,  that  an  aboriginal 
race  of  men  inhabited  the  earth  prior  to  the  superficial  accumulations  on  parts 
of  its  sui-face,  and  long  ere  the  noble  saviige  had  discovered  the  use  of  iron  or 
other  metals,  or  the  secret  of  their  manufacture. 

I  tound  no  novel  theory  on  the  discovery  of  the  human  skeleton  in  the 
ancient  estuary  clay,  or  the  flint  iuq^lements  in  tlu;  drift ;  but  I  oiler  these 
observations,  beUevmg  tliat  the  two  facts  taken  in  comicction  with  each  other 
will  stimulate  inquiry,  and  probably  lead  to  a  satisfactory  solution  of  a  ques- 
tion higldy  interesting  to  man,  and  which  inquiry  may  tend  to  estabhsh  the 
truth — which  is  the  chief  end  and  aim  of  science. — T.  Austin,  Kingsdowu, 
Bristol. 

Query  respecting  the  Geological  Characters  of  the  Gravels  of 
St.  Acheul,  &c, — Sir, — 1  do  not  consider  myself  to  be  a  geologist,  though  for 
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many  years  I  have  read  much  on  the  subject,  and  listened  to  all  I  could  heaf 
upon  it ;  yet  for  want  of  practical  out-of-doors  observation,  I  can  but  look  on 
myself  as  an  amateur  or  admirer  of  the  science,  and  not  a  professed  geologist. 
I  dare  say,  therefore,  in  what  I  am  about  to  write,  I  may  commit  some  geolo- 
■  gical  heresies ;  nevertheless,  I  venture  a  few  remarks  upon  a  subject  that  has 
lately  been  much  agitated  in  the  geological  world — I  allude  to  the  discovery 
of  works  of  human  art,  viz.,  fUut-axes,  &c.,  in  the  drift  near  Amiens,  &c. 

This  discovery  seems  to  be  thought  by  some  to  upset  the  doctrine  hitherto 
held  of  the  recent  origin  of  the  human  race  on  our  globe,  and  I  have  even 
lieard  it  said  that  it  upsets  the  Bible  history  of  that  event. 

To  me  it  appears  that  no  such  result  can  follow  the  proof  (if  the  fact  be 
proved)  of  man's  existence  cotemporaneously  with  the  deposition  of  the  drift. 
That  might,  indeed,  carry  the  geological  date  of  man's  existence  fm-ther  back 
tliau  hitherto  supposed,  but  not  the  chronological  date  of  his  creation — that  is 
if  it  be  a  fact  established  beyond  doubt  that  di-ift  is  clearly  a  formation  which 
has  been  deposited  prior  to  the  modern  deposits,  as  they  are  called,  in  which 
last  alone  remains  of  man  and  his  works  have  heretofore  been  supposed  to  have 
been  found. 

The  supposed  discovery  of  flint  hatchets  in  the  original  di'ift  would  not  vary 
the  chronological  date  of  man's  creation,  but  only  prove  that  the  drift,  hitherto 
supposed  (from  the  absence  of  man's  bones  and  works  of  art)  to  be  a  pre- 
adumite  formation,  is,  ia  fact,  post-adamite,  and  one  of  the  modern  formations. 
At  least  that  is  the  conclusion  I  should  come  to,  and  not  that  the  period  of 
man's  existence  on  earth  is  shown  thereby  to  be  at  all  more  ancient  than 
hitherto  supposed,  but  only  that  the  time  of  the  deposition  of  the  di'ift  is  not 
so  far  back  ia  poiat  of  time  as  it  had  been  calculated  to  be. 

I  see  no  reason,  therefore,  for  that  fear  which  some  have  expressed  lest  the 
investigation  of  the  alleged  discovery  should  unsettle  men's  minds  as  to  the 
truth  of  the  Bible  history  of  man's  creation. 

Now,  sir,  I  have  carefully  read  what  Sir  Charles  LyeU  said  on  tliis  subject 
in  his  address  at  the  meeting  of  the  British  Association  at  Aberdeen,  and  all 
that  was  said  there,  and  since  upon  it  by  others,  and  I  had  ahnost  come  to  the 
conclusion  that  man  was  cotemporaneous  with  the  mammoth  and  other  extinct 
animals  whose  remains  are  found  in  the  drift,  when  I  happened  to  read  in  the 
"Times"  of  tlie  18th  November,  1859,  a  letter  from  Mr.  J.  W.  Elower,  who, 
on  the  whole,  seems  to  me,  from  an  exammation  of  the  circumstances  of  tlie 
case  on  the  spot,  near  Amiens,  to  have  arrived  at  the  conclusion  that  man  was 
in  existence  when  the  cbift  was  deposited  there  as  a  geological  formation, 
although  he  is  still  somewhat  perplexed  with  certain  difficulties  that  present 
themselves  to  liis  mind. 

The  perusal  of  Mr.  Flower's  letter  has,  however,  led  my  mind  to  a  totally 
different  conclusion,  and  from  the  description  contaiucd  in  it  of  what  he  saw 
and  did,  and  of  the  circumstances  of  the  case,  I  arrive  at  the  result  that  the 
particidar  place  in  the  drift,  where  alone  it  seems  these  flint  hatchets  have  been 
disinterred,  is  an  ancient  Celtic  tumulus. 

It  seems,  from  what  I  gatlier,  that  tliis  drift  near  Amiens  is  not  one  con- 
tinuous bed  of  gravel,  but  occurs  in  localities  distant  from  each  other ;  that  tlie 
part  of  the  spot  in  the  drift  where  the  flint  hatcliets  alone  arc  found  is  at 
Saint  Acheul,  and  does  not  cover  a  space  larger  than  a  modern  dwelling-house; 
the  nearest  point  where  the  drift  occurs  again  being  at  Saint  Koeh,  I  tliink 
two  miles  distant ;  moreover,  it  is  near  Amiens,  which  in  Julius  Ca;sar's  time 
was  a  well-known  Celtic  town  called  Samara  Briva.  And  Julius  Cxsar  himsoLf 
tells  us  the  Celts  were  accustomed,  in  burying  their  dead,  to  bury  their  valu- 
ables with  them.  It  seems  that  tlie  locux  in  qno  is  of  an  average  lieight  of 
twenty  feet,  and  forms  the  capping  or  summit  of  a  slight  elevation  resting  on 
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the  chalk — exactly  such  a  situation  as  both  Celts  and  Scandinadans  chose  for 
the  tumuli  of  their  great  warriors.  Many  of  their  tumuli  are  entirely  formed 
of  stones  hea]-)ed  together,  though  most  of  them  have  earth  mixed  with  the 
stones.  In  Yorkshire  we  have  tumuli  larger  than  this  at  Saint  Acheul  would 
seem  to  be — for  instance,  one  near  Braffords  and  Wauldby  Wood,  which  is 
probably  that  in  wliich  Ivar  Beenlose,  the  son  of  Regner  Lodbrog,  caused 
himself  to  be  buried  on  the  coast  near  the  Humber,  and  which  Worsoe,  in  his 
"  Danes  and  Norwegians  in  England,"  mentions  (at  page  38)  that  William  the 
Conqueror  caused  to  be  opened.  Another  tumulus  of  greater  size  occurs 
between  Newbald  and  Beverley,  and  others  near  Porkthorpe,  between  Driffield 
and  Hunmanby.  The  size,  therefore,  is  no  objection  to  the  patch  at  Saint 
Acheid  being  a  tumulus  in  which  these  flint  hatchets  are  found ;  and,  observe, 
they  are  not  found  in  the  drift  at  Saint  Roch,  nor  in  any  of  the  other  patches, 
but  they  ought  to  be  found  throughout  the  whole  of  the  drift  in  that  locality, 
if  deposited  along  with  the  drift  itself.  Moreover,  if  the  hatchets  had  been 
brought  to  Saint  Acheul  along  with  the  original  drift  at  the  time  of  its  deposi- 
tion by  nature,  they  would  have  been  water- worn  like  the  drift  gravel  itself ; 
whereas  they  appear  to  be  formed  from  roUed  flints,  but  the  worked  part  not  in 
the  least  water-worn,  showing  they  were  constructed  since  the  water-wearing  of 
the  companion  drift  in  which  they  exist.* 

Erom  a  description  by  Mr.  Elower,  I  entertain  great  doubts  whether  this 
patch  of  drift  gravel  on  the  summit  of  an  elevation  about  one  hundi'cd  feet  high 
was  deposited  there  at  all  by  the  drift  forces ;  but  if  it  were  so,  the  ancient 
Celts  may  stUl  have  availed  themselves  of  it  as  the  covering,  or  tumulus  of  the 
grave  of  one  of  their  great  chiefs.  I  much  incline,  however,  to  the  opinion  that 
the  natural  rise  of  one  hundred  feet  (the  only  one  it  seems  thereabouts)  has 
been  selected  as  the  site  of  the  tumulus,  and  the  gravel  brought  at,  or  after 
the  funeral,  from  Saint  Roch,  and  heaped  over  the  body,  for  it  is  clear  that  the 
raised  materials  of  many  tumuli  in  England  have  been  brought  from  some  dis- 
tance, and  the  labour  of  a  whole  tribe  bestowed  for  a  few  weeks  would  suffice 
to  do  that  honour  to  the  memory  of  their  deceased  chief  at  Saint  Acheul.  The 
higher  a  chief  was  in  the  esteem  of  his  people  tlie  larger  his  tumulus,  and  the 
greater  the  pains  bestowed  on  it.  Some  of  these  tumuli  called  by  the  Celts 
cromlechs,  had  a  stone  chamber  within  them  for  the  corpse,  and  in  them,  too, 
the  mound  was  not  unfrequently  composed  of  stones  instead  of  earth — see  Sir 
Richard  Colt  Hoare's  work  on  the  subject,  and  Wright's  "  Celt,  Roman,  and 
Saxon,"  at  page  63  of  which  you  will  And  it  was  always  the  desire  of  chiefs  to 
be  buried  in  lofty  situations.  Sometimes  the  body  was  deposited  on  the  ground 
and  the  tumulus  heaped  over  it ;  but  in  the  Wolds  of  Yorksldre,  the  earth  has 
often  been  removed  do^ii  to  the  chalk,  and  there  the  body  deposited ;  and  I  ap- 

Erehend  if  there  was  an  original  deposit  of  drift  gravel  on  the  summit  of  the 
LU  at  Saint  Aeheul,  it  woiud  be  removed  do\\ii  to  the  deposit  preceeding  it,  and 
the  body  tliere  laid,  and  then  the  gravel  again  heaped  on  it.  But  as  I  said  lie- 
fore,  it  is  not  improbable  (as  the  patch  of  drift  is  only  of  the  extent  of  a  modern 
dwelling-house)  that  it  has  all  been  brought  from  Saint  Roeh. 

Stone  hatchets  have  been  found  in  British  tumuli.  Why  not  then  in  Erench 
ones? 

I  do  not  find  any  account  of  the  precise  sort  of  locality  in  which  the  Abbe- 
ville hatchets  are  found  ;  but  if  they  also  are  confined  to  particular  spots  in  the 
drift  bed,  and  not  found  in  all  parts  indiscriminately,  it  would  go  far  in  my  mind 
to  establish  the  idea  of  those  being  graves  where  the  hatchets  ai'c  found. 

*  Some  specimens  collected  by  M.  Boiictier  de  Perthes,  now  by  loan  of  Mr.  Flower  in  my 
possession,  I  think  are  slightly  water-worn.  Some  of  tlicse  "celts"  may  have  been,  manu- 
factured from  flints  taken  directly  out  of  the  chalk ;  others,  I  am  inclined  to  beUeve,  have 
been  manufactured  from  large  gravel  flints,— En.  Gboloqist. 
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At  all  events,  might  it  not  be  worth  the  while  of  geologists,  as  well  as  anti- 
quarians to  have  the  Saint  Acheul  patch  of  drift  cut  through  the  middle  to  see 
if  any  more  conclusive  evidence  of  its  being  a  place  of  burial  cannot  be  dis- 
covered. 

It  is  by  no  means  uncommon  to  find  tumuli  constructed  of  one  material — say 
earth — at  the  bottom,  then  stone  over  that,  and  again  a  thii'd  material — as 
gravel  or  sand — over  all,  thus  artificially  producing  an  appearance  of  stratifica- 
tion, such  as  I  learn  the  elevation  at  Saiut  Acheul  presents.  The  idea  which  I 
have  seen  maintained  that  the  hatchets  are  a  natural  production  I  cannot 
imagine  will  find  many  adherents.  No  doubt  they  have  been  chipped  into  form 
by  art,  let  the  means  of  their  present  position  be  what  it  may. 
'  In  1835  I  read  a  paper  here  in  which  I  showed  how  exactly  Job's  description 
of  the  Leviathan  tallies  vdth  that  of  the  Megalosaurus,  and  his  description  of 
the  Behemoth  with  that  of  the  Iguanodon,  and  I  then  broached  an  idea  that 
although  the  Wealden  era  was  the  flourishing  period  of  Megalosaurian  and 
Iguanodonic  existence,  I  saw  no  reason  why  individual  animals  of  those  species 
should  not  have  been  foimd  existing  stiU  on  the  earth  in  Job's  time,  though 
rapidly  becoming  extinct  (my  paper  was  inserted  in  the  "  London  Magazine," 
for  April  1835).  Now,  having  committed  myself  to  such  an  opinion  as  that, 
you  will  see  I  cannot  be  prejudiced  against  any  theory  which  would  make  man 
and  mammoths  contemporaries  to  some  extent,  and  therefore  have  not  adopted 
the  tumulus  idea  from  prejudice. — I  am,  sir,  yours  truly,  Tno.  Thompson, 
Wilton,  near  Hull,  December,  1859. 

Silurian  Rocks  at  Abekgele,  &c. — Dear  Sib, — I  shall  be  much  obliged 
if  you  or  any  of  your  readers  will  kindly  furnish  me,  through  the  pages  of  the 
"  Geologist,"  with  an  abstract  of  the  late  Mr.  Bowman's  paper  on  a  small 
patch  of  Silurian  rocks  Avest  of  Abergele,  published  in  the  second  volume  of 
the  "Proceedings  of  the  Geological  Society." 

And  perhaps  Mr.  Price,  of  Birkenliead,  who  appears  to  be  acquainted  with 
the  locality,  will  inform  me  if  he  knows  whether  the  dark  fossiliferous  shale, 
usually  rich  in  Terebratula;,  Clionetes,  and  tlie  smaller  Producti,  developed  at 
varioiis  points  along  the  North  Wales  belt  of  Carboniferous  Umestone  towards 
tlie  top  of  the  series,  is  exliibited  m  any  of  the  sections  in  the  neighbourhood 
of  Llysfaen,  Llanddulas,  and  Abergele. 

with  many  thanks  for  kind  answers  to  former  queries,  dear  sir,  yours  truly, 
David  C.  Davies,  Oswestry. 

Mr.  Bowman's  remarks  arc  given  in  an  abstract  occupying  a  page  and  a-half 
in  the  Proceedings  of  the  Geological  Society  (vol.  ii.,  pages  66G,  667),  a  copy 
of  whicli  we  have  despatched  to  our  correspondent.  We  iusert  liis  commu- 
nication for  the  purpose  of  facilitatmg  his  inquiiies  by  replies  from  Mr.  Price 
and  other  readers. 

Slickensides  in  the  Chalk. — Professor  Ansted,  in  his  answers  to  Mr, 
Price's  query.  No.  24,  states  that  slickensides  do  not  occur  in  the  chalk.  I 
must  differ  from  that  assertion,  inasmuch  as  I  know  that  slickensides  are,  at 
least  of  VC17  common  occurrence  in  the  chalk  of  the  Kentish  coast  between 
Deal  and  Folkestone,  especially  between  Ded  and  Dover  will  the  investigator 
find  nunuirous  slight  faults  or  partings  dislocating  the  strata  to  the  extent  of  a 
foot  or  two,  the  surfaces  of  the  oj)posing  planes  presenting  all  the  usual  cha- 
racters of  ordinary  slickensides.  1  am  also  wcU  acquainted  with  one  of  consi- 
derable extent,  wliicli  might,  during  the  construction  of  the  South-Eastern 
llailway  tunnel  through  the  noted  ishakespearc's  cliff,  have  been  turned  to 
])ractieal  and  profitabic  account.  An  extensive  slick euside-plane  extended  dia- 
gonally across  the  mouth  of  the  tunnel  for  the  whole  vertical  height  of  the 
clilf,  tiicre  varying  from  one;  huudrcd  and  fifty  to  three  hundred  feet  in  height. 
Had  this  been  taken  advantag'c  of,  and  the  sui-plus  chalk  cleared  away  carefully 
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to  this  natiiral  facing,  the  whole  expense  of  digging  out  the  corner  of  the  cliif, 
and  the  building  of  t\yo  reetaugular  walls  of  brick  to  support  and  protect  the 
artificial  face  of  the  cliff  thus  excavated  might  have  been  avoided;  for  so 
smooth  a  surface  resting  so  nearly  at  the  true  angle  of  repose  as  the  plane  of 
the  slickeuside  there  presented,  woidd  have  been  perfectly  safe  without  any 
extraneous  support  whatever. 

Any  one  travelluig  along  the  Brighton,  Croydon,  or  North-Kent  railways, 
or,  indeed,  any  one  visiting  any  large  chalk-pit  or  cliff-section  can,  we  think, 
hardly  fail  to  notice  slickensides  of  greater  or  less  extent. 

In  the  lower  beds  of  the  white  chalk,  and  in  the  lower  beds  of  the  grey 
chalk,  there  are  cones  of  chalk  having  glossy  sUckensided  surfaces,  the  origin 
of  which  I  have  never  been  able  to  account  for,  unless  we  regard  them  as  con- 
cretionary masses  shifted,  squeezed,  and  polished  by  the  "  creep"  of  the  beds. 
Specimens  of  these  may  be  got  by  hundreds  m  the  nodular  white  chalk  between 
the  Ai-chcliff  and  Shakespeare  tumiels  at  Dover,  and  from  the  grey  chalk  of 
Abbot's  Cliff  and  the  Pelter.  In  the  upper  white  chalk  in  the  cliffs  near  the 
castle  at  Dover,  small  planes  of  sUckensides  of  a  few  iuches  in  extent  are  of 
conunon  occm-reuce,  completely  passing  through  shells  such  as  terebratulai, 
spatangi,  and  other  fossils. 

The  marly  veins  in  the  white  chalk  containing  fish-remains  are  often  pene- 
trated by  numerous  small  slickensides. 

It  is  curious  how  so  acute  and  talented  an  observer  as  Mr.  Ansted  should 
have  faUeu  into  such  an  error. — Editor  of  "  Geologist." 

IVIammalian  Remains  near  Salisbury,  &c. — Sir, — Having  noticed  from 
time  to  time  communications  from  various  correspondents  respecting  the  locali- 
ties in  which  mammalian  remains  have  been  discovered,  ancf  deeming  that  it 
is  from  the  comparison  and  arrangement  of  the  accumulated  evidence  of  separate 
individuals  that  any  important  results  will  be  derived,  I  have  presumed  to 
trouble  you  with  one  or  two  instances  that  have  come  under  my  observation. 

The  pleistocene  deposits  lying  to  the  west  of  Salisbmy,  and  exposed  in 
several  brick -yards  adjacent  to  the  road  leading  to  Wilton,  seem  peculiarly  rich 
in  mammalian  remains.  Dui'uig  the  past  summer  there  have  oeen  obtained 
teeth  of  the  leptorhinc,  and  tichorhine  rhinoceroses,  the  mammoth,  red-deer,  ox, 
a  portion  of  the  jaw  of  a  tiger,  with  a  tooth  in  situ,  the  bones  of  a  diminutive 
species  of  rat,  and  the  coproHte  of  a  hya;ua. 

Fossils  of  a  similar  character  to  some  of  these  have  recently  been  discovered 
in  the  neighboui-hood  of  Northampton.  When  excavating  for  the  extension  of 
the  gas-works,  a  peaty  gravel  bed  was  exposed  about  sixteen  feet  below  the 
surface,  which  contained  abundant  remains  of  deer,  mammoth,  and  rhinoceros ; 
associated  with  these  were  great  quantities  of  dark  discoloured  wood, 
amongst  which  were  recognised  the  oak,  elm,  and  hazel — the  nuts  also  of  the 
last  mentioned  were  very  numerous. 

The  pleistocene  deposits  around  Luton  have  recently  been  frcqiiently  dis- 
turbed, but  as  yet  have  yielded  no  remains  of  mammals,  the  characteristic 
fossils  being  water-worn  fragments  of  bclemnites,  serpuLx,  enerinites,  and  gry- 
phiEse,  apparently  derived  from  the  lias.  If  you  would  kindly  assist  me  by  any 
information  respecting  the  geology  of  South  Bedfordshire,  you  would  greatly 
oblige  yours  truly,  Silex,  Luton. 

Tertiary  Strata  a.t  Beckham  Rye. — Dear  Sir, — Some  notes  having 
appeared  in  former  numbers  of  the  "  Geologist,"  on  the  deposits  on  the  south- 
east side  of  London,  I  uuiy  call  your  attention  to  a  bed  which  has  been  met 
with  in  excavating  the  liigh-level  sewer  at  Beckham  Rye.  Tlie  deposit  is 
about  eight  niches  in  thickness,  and  consists  in  part  of  a  hard  argillaceous  lime- 
stone, in  wliich  are  emljedded  layers  of  p;dutliua',  with  occasionally  traces  of  a 
large  bivalve,  which  i  believe  to  be  a  uuio. 
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The  other  portion  of  this  deposit,  which  is  not  so  hard,  contains  melanise  and 
cyrena;  rcscinbliiig  those  from  Charlton,  together  with  oysters  and  fresh-water 
mussels  ^Tith  the  nacre  preserved.  I  have  other  shells  from  this  deposit  which 
I  cannot  name — one  in  shape  resembles  the  marine  mussel. 

I  have  not  been  able  to  make  a  section,  but  I  believe  that  this  bed  is 
situated  beneath  forty  or  iifty  feet  of  «lay.  The  sewer  at  tliis  spot  was  nearly 
filled  up  when  I  last  visited  it,  but  shells  may  be  obtained  from  the  heaps 
thrown  out  at  the  side.  I  observed  no  pebbles  or  sand,  wliich  are  so  common 
at  Woolwdch  and  Blaekheath.  I  should  feel  obliged  to  any  of  your  readers, 
who  may  have  visited  this  place,  for  information  as  to  the  position  and  correla- 
tion of  this  bed,  and  also  whether  any  remams  other  than  shells  have  been 
found  tliere.  A  friend  informs  me  that  he  has  found  the  elytron  of  a  small 
beetle  in  the  limestone.— Yours  truly,  C.  Evans,  Hampstead. — Some  few 
spines  and  very  fragmentary  portions  of  fish  have  been  collected. — Ed.  Geol. 

Supposed  Tiiaces  op  Human  Manufacture. — Sir, — The  very  iuterestiug 
question  which  has  been  opened  up  lately  by  the  discovery  of  implements  of 
human  manufacture  in  the  drift  beds  of  Amiens,  Abbeville,  and  other  places 
abroad,  reminds  me  of  a  very  curious  relic, '  apparently  of  an  exceediugly 
remote  date,  w"hich  was  stored  up  in  the  Museum  of  Natural  Histoiy  at  Derby 
when  I  paid  a  visit  to  that  interestmg  collection,  rather  more  than  six  years 
ago  (August,  1853).  It  was  nothmg  more  nor  less  than  a  very  antique- 
fashioned  smoking-pipe,  which  had  been  found  in  connection  with  fossd  bones 
in  undisturl)ed  strata  at  a  depth  of  sixteen  feet  or  more  beneath  the  surface  of 
the  soil  (if  I  mistake  not)  in  the  neighbourhood  of  Derby.  This  relic  of  a 
bygone  age  was,  from  the  extraordinary  position  in  wliich  it  was  found, 
regarded  by  its  discoverer  as  of  very  remote  antiquity,  and  the  placard  which 
was  written  over  it  to  attract  public  observation  was  not  nmiaturally  worded 
"  Geological  Problem."  From  the  pencil  memorandum  I  made  in  my  pocket- 
book,  I  find  that  it  was  accompanied  by  the  following  explanation  in  a  letter 
addressed  to  the  curator  of  the  museum : — "  I  send  you  a  geological  problem. 
The  accompanymg  tobacco-pipe  was  found  in  the  Blue  Band,  the  same  stratum 
that  contained  the  bones,  &c.  It  lies  sixteen  feet  deep,  and  is  nine  inches 
thick.  It  has  gravel  above  and  below.  The  pipe  is  not  of  modern  manufac- 
ture. I  hear  that  similar  pipes  have  been  foiuid  near  Gainsbro'. — Yours,  dear 
sir,  F.  J.  Jessop.     To  J.  Jones,  Esq." 

Of  course,  if  the  midisturbcd  condition  of  the  strata  could  be  proved  with 
regard  to  this  relic,  it  could  not  have  been  used  for  the  purpose  of  smoking 
tobacco ;  aiul  if  my  memory  serves  me  right,  there  was  no  appearance  of  olea- 

finous  carbonization  in  the  pipe  which  could  indicate  that  it  had  been  so  used, 
ut  possibly  it  may  turn  o\it  that  this  rude  instrument  had  been  employed  for 
smoking  some  narcotic  herb,  for  Herodotus  makes  mention  of  the  fact  that  a 
Scythian  tribe  were  in  the  habit  of  exciting  themselves  by  the  smoke  of  some 
vegetable  production.  It  is  not  unlikely  that  the  art  of  smoking  was  practised 
long  antecedent  to  the  discovery  of  the  "  narcotic  weed"  par  excellence.  Per- 
haps some  of  your  readers  living  in  the  neighbourhood  of  Derby  may  be  able 
to  give  you  further  particulars  about  this  alleged  geological  problem,  or  if  not, 
the  mere  refcnmce  to  the  finding  of  other  human  implements  than  the  rude 
celts  of  flint  in  positions  evidencing  great  antiquity  of  cleposit,  may  lead  to  the 
mention  of  many  similar  discoveries  in  diifcrcnt  parts  of  the  world. — I  am. 
Sir,  yours  very  tridy,  FiiANcis  F.  Statiiam,  F.G.S.,  Walworth. 

l.MPLEMENTS  IN  THE  DiiiFT. — From  a  note  which  I  made  at  Beauvais,  in  the 
summer  of  IS.^S,  I  find  that  the  museum  of  that  city  contains  several  speci- 
mens of  rude  lUnt  tools  of  the  same  kind  as  those  found  at  St.  Acheid.  I  made 
a  sketch  of  one  of  them  at  that  time,  to  record  the  difference  between  these 
and  the  ordiiiaiy  colts,  though  I  was  then  unaware  of  any  difference  in  their 
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origin.  I  also  noted  some  flint  knives,  and  some  other  thin  cutting  implements 
with  regular  serrated  edges,  wliich  I  took  to  be  prototypes  of  saws.  In  addi- 
tion to  these  ante-celtic  remains,  their  are  several  iustances  derived  from  the 
contents  of  barrows  of  flint  "  ui-chius"  being  treasui'ed  up  as  sUng-stones.  I 
beg  to  sugi^est  an  examination  of  the  local  museums  where  such  remams  may 
be  expected  to  occur,  and  a  reference  to  the  locality  where  found,  if  given.  In 
the  museum  of  Le  Puy,  I  saw  one  of  the  fliut  tools  which  M.  Aymard  subse- 
quently told  me  came  from  Perigueux,  where  a  manufactory  of  them  had  evi- 
dently been  discovered. — S.  R.  Pattison. 

The  Discoverer  of  the  Pteraspis  Remains  m  the  Lower  Ludlow  Bed 
("  Geologist,"  vol.  iii.,  p.  26). — We  have  received  a  communication  from  ]\Ii-. 
J.  E.  Lee,  of  Caerleon,  inclosiag  certain  letters  from  Mr.  Lightbody  to  himself, 
in  relation  to  the  discovery  of  these  interesting  fish-remains.  It  is  manifestly 
impossible  for  us  to  know  the  miuutice  of  every  geological  transaction,  but  it 
is  always  within  our  provmce,  and  certainly  agreeable  to  ourselves  to  become 
the  means  of  correcting  any  of  those  accidental  errors  which  will  occasionally 
occur.  In  the  case  of  these  Pteraspis  remains,  it  appears  Mr.  Salter,  in  the 
Annals  and  Magazine  of  Natural  History  for  July,  1S59,  has  doubtless  most 
unintentionally  committed  the  error  of  attributing  their  discovery  to  Mr.  Light- 
body,  who  forwarded  them  to  Mr.  Salter  for  examination  and  description, 
instead  of  to  Mr.  Lee,  who  really  found  them  in  the  "  starfish  quarry"  at  Leint- 
wardine,  when  collecting  fossils  there  m  company  with  Mr.  Lightbody.  Errors 
of  this  kind  are  much  to  be  regretted,  as  the  chief  reward  of  the  labours  of 
provincial  geologists  is  in  their  due  appreciation  and  acknowledgement  by  the 
special  authorities  to  whom  they  communicate,  lend,  and  often  give  then'  most 
prized  treasures,  and  in  the  present  case  it  seems  to  be  particularly  unfortnnate, 
as  the  specimen  has  bc(!n  liberally  presented  by  Mr.  Lee  to  the  Jermyn-street 
Museum,  and  duly  acknowledged  by  Sir  Roderick  Murchison  to  liim. 

SucKENSiDEs. — In  the  last  number  of  the  "  Geologist,"  page;  3S,  Lbc  (i,  for 
"  George  HiUiston"  read  "George  H.  Morton."     See  Note  ouSlickensides. 
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Geology  in  the  Garden.    By  Henry  Elet,  M.A.    London :   Bell  and  Daldy, 

"  Geology  in  the  Garden  "  is  a  pleasing  idea ;  it  suggests  at  once  the  siiujilc 
plan  and  story  of  the  book,  but  we  scarcely  thought  when  we  opened  it  t  lie 
garden  woidd  have  given  so  wide  a  range— so  much  scope  of  subject  available 
for  so  much  instruction  as  Mr.  Eley  has  made  it  convey. 

Walking  round  his  garden,  one  sees  two  prorament  subjects  of  inquiry — the 
gravel  of  tlie  walks,  and  the  soil  of  the  beds.  The  gravel  derived  from  the 
flints  of  the  chalk  contains  microscopic  and  other  cretaceous  fossils,  wliich  of 
course  are  fully  described.  Eor  the  most  part  they  consist  of  Forammifcra ; 
and  Mr.  Elcv's  original  obser\'ations  and  remarks  upon  that  wonderfully  diver- 
sified class  of  simple  rhizopods  do  him  high  credit  for  acuteuess  of  mvestiga- 
tion  and  perspecuity  of  explanation.  The  other  topic — the  soil  of  the  beds — is 
handled  \A\\\  considerable  skill,  and  attention  is  admirably  directed  to  the 
powerful  influences  exerted  by  earthworms  in  assisting  the  waste  by  rauifall 
and  other  denuding  operations.  One  extract  on  this  topic  will  bring  a  valuable 
consideration  lioiiie  to  nitiuv  of  our  readers : — 
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"  As  the  worms  desert  their  old  burrows,  the  soil  sinks  in  and  fills  them  j 
and  by  this  means  a  constant  circulation  is  contmued,  the  vegetable  mould  ex- 
tending itself  downwards,  while  the  '  dead  soil  '■ — that  is,  the  purely  mineral 
matter — is  brought  up,  and  so  the  cultivable  staple  increases.  If  we  examine 
even  the  unmoved  gravel  iu  the  pit,  wherever  it  is  not  too  deep  below  the 
surface,  we  shall  find  that  the  worms  are  invading  it,  eating  out  the  sand 
between  the  stones,  running  their  excavations  down  ia  favourable  places, 
plastering  them,  too,  round  the  sides  with  the  peculiar  slime  and  earthy  matter 
with  which  they  puddle  them  to  keep  out  the  wet,  and  leaving  their  excrement 
in  them  ;  thus  gradually  changing  the  colour  of  the  mass,  and  making  it  fit  for 
the  roots  of  the  herbage  above  to  strike  into. 

"  It  is  believed  to  be  a  mistake,  however,  to  suppose  that  the  growing  vege- 
tation is  supported  chiefly  by  vegetable  decay.  A  certaiu  essential  portion  of 
its  carbon — that  is,  its  vegetable  matter — the  rising  plant,  it  is  thought,  must 
thus  obtain ;  but  it  is  dependent  upon  the  atmosphere  for  its  chief  supply, 
liaving  the  power  of  elaborating  carbon  from  it  by  means  of  its  leaves.  What 
the  plant  specially  wants  from  the  soil  is  mineral  matter ;  and  this  the  earth- 
worm keeps  within  its  reach,  by  continually  transferring  it  from  below  upwards, 
in  a  properly  comminuted  state.  Every  shower  that  falls  washes  away  some  of 
this  valuable  matter,  as  anyone  may  see  who  wiU  watch  the  rills  which  trickle 
over  the  sui-face  at  the  time ;  and  if  the  rain  is  heavy,  it  carries  off  a  great 
quantity  of  clay  and  sand.  The  unavoidable  consequence  of  this  natural 
operation  would  be  that  the  upper  layer  would  consist  chiefly  of  the  coarser 
materials,  the  larger  grit  and  stones,  which  would  be  iU  adapted  for  the  sup- 
port of  the  more  valuable  kind  of  herbage.  But  the  earthworm  supplies  the 
waste;  and  in  this  way  is  an  agent  of  which  geology  must  take  notice; 
for  denudation  and  its  consequences — the  fiUiug  up  of  valleys  and  lakes,  the 
growth  of  deltas  at  the  mouth  of  rivers,  and  the  accumulation  of  strata  on  the 
sea-bottom — would  all  go  on  more  slowly  if  the  worm  did  not  briug  up  fine 
matter  to  the  suiiace  for  the  rain  to  sweep  off." 

We  have  not  space  iu  this  number  to  notice  very  minutely  Mr.  Eley's  book  ; 
and  indeed  it  is  not  essential  that  in  rcvicwiug  we  should  descend  into  parti- 
culars. It  will  suffice  then  to  add  a  plan  of  the  work.  Prom  the  fluit-i)el)bles 
in  his  garden  our  author  passes  to  a  consideration  of  the  Chalk  formation  and 
the  great  physical  changes  to  which  the  W^ealden  area  of  the  south-east  of 
England  has  been  subjected. 

In  treating  of  the  origin  of  those  remarkable  bands  of  siliceous  nodules  which 
mark  the  upper  beds  of  oui-  English  chalk,  however,  Mr.  Eley  throws  no  addi- 
tional light,  and  leaves  that  difficult  question  as  he  found  it. 

From  the  physical  events  of  this  region  we  are  passed  on  to  the  boulder-drift 
and  to  still  more  expanded  views  ot  the  general  physical  conditions  of  our 
globe  itself.  Then  are  so  naively  brought  forward  the  habits  and  operations 
of  the  earth-worm  to  which  we  have  so  pointedly  alluded.  The  conchidiug 
chajiter  dcvelopcs  the  author's  view  that  the  changes  indicated  by  Geology 
revcid  part  of  a  forc-ordaiucd  plan  for  preparmg  the  earth's  surface  for  the 
occupancy  of  man.  For  ourselves  we  have  derived  both  pleasure  and  instruction 
from  Mr.  Eley's  book,  and  there  are  but  few  wliicli  it  has  fallen  to  our  lot  to 
read,  that  we  could  recommend  to  our  readers  so  sincerely,  or  with  so  much 
pleasm-e. 
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FOLKESTONE. 

(Continued  from  vol.  iii.,  page  45.) 

By   S.   J.   ^Iackie,   F.G.S.,   F.S.A. 

Slowly  tlie  calm  sea  ebbs.  As  the  pulse  of  the  great  ocean  beats, 
its  glassy  ribbon-waves  flow  swellingly  along  in  long  thin  lines, 
and  then  drain  rapidly  away.  Every  now  and  then,  with  higher 
swelling  motion,  one  wavelet  ripples  further  in,  leaving  us  doubtful 
for  a  moment  of  the  tide's  recess.  But  gently,  surely  are  those 
slippery  rocks  unveiled,  and  on  their  smooth  and  purple  flats  the 
glittering  fossils  lie. 


Lign.  3. — Ammonites  Lautus.    From  the  Gault. 

There,  in  their  radiant  iridescence  in  scores  are  pearly  Ammonites. 
A.  lautus,  A.  splenclens,  A.  auritus,  A.  tuberculattis,  and  the  little 
ribbed  and  everywhere  bestrewn  A.  varicostis. 
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There  hundreds  of  amber-like  translucent  Belemnites  (B.  Listeri) 
protrude  their   spine-like   forms  from  the    dark    blue    solid   clay. 


Lign.  4. — Ammonites  varicosus.    From  the  Gault. 

Curled  Hamites,  small  nut-shaped  Nuculffi  {N.  pecUnata  and  N. 
ovata),  spiny  Rostellariae,  Pterocera,  and  Naticae,  and  black  phos- 
phatic  casts  of  antique  forms  of  crabs  and  prawns,  and  little 
stud-  and  cup-like  corals  await  youi*  gathering.     Everything  to  your 


Lign.  5. — Ammonites  tuhereulaiiis.    From  the  Gault. 

hand,  resplendent  as  the  sea  has  left  them  for  you.  Eveiy  here  and 
there  the  smallest  portion  of  some  shell  or  crab  reveals  the  untouched 
treasure  buried  underneath.  Pick,  trowel,  knife,  anything  will  dig 
into  that  moist  yielding  clay,  or  cut  your  treasure  out.  Patience  and 
care  are  all  you  want. 
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It  was  a  treat  indeed  in  my  youthful  times  to  see  that  "fossil- 
bank"  uncovered,  and  display  its  myriad  treasures.     Sacks  full   of 


Lij;?n.  6. — Ammonitus  auritus.    From  the  Gault. 

beautiful  fossils  would  repay  your  inter-tidal  toil ;  but  now,   daily  is 
that   restricted  tract  most  keenly  watched  by  searching  eyes;  and 


Lign.  7. — Soslellaria  Pdrkineonii.     From  the  Gault. 

scantier  every  day  becomes  the  hai'vest  to  be  gathered.     Not  so  Copt 
Point :  here,  after  winter  storms  and  snows,  tons  of  the  shivered  clay 
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are  launelied  from  time  to  time,  and  offer  to  the  searcher  rich  re- 
wards. 

Curious  too,  indeed,  in  its  geographical  range   is  this  tenacious 
belt  of  dark  blue  clay.     For  miles  and  miles  the  narrow  band  ex- 


Lign.  8. — Hamites  rotundua.     From  the  Gault. 


tends  along,  marked  to  the  eye  in  winter  by  its  moist  and  spongy 
verdure,  in  summer  by  the  arid  browns  of  its  scanty  herbage  and  its 
cracked  and  fissured  soil.     All  along  its  course  grow  stunted  oaks  ; 
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and  ever  and  anon  brick- works  and  tile-kilns,  like  signal  posts,  stand 
out  upon  its  tract.  All  ronnd  the  chalk-hills,  in  their  extended  semi- 
circle-range, and  again  on  the  shores  of  the  Gallic  lands  across  the 
"  narrow  straits,"  through  Dorsetshire,  through  Cambridgeshire, 
ever  cut  off  from  the  white  chalk  hills  by  a  green  sandy  belt  (the 
Upper  Greensand),  sometimes  developed  into  thick  coui'ses  of  sand 
and  firestone,  as  in  Surrey  and  the  Isle  of  Wight,  sometimes  only  a 
narrow  dark  green  bed  measurable  in  inches,  as  in  Eastwear  Bay, 
and  cut  off  from  the  beds  below — the  Lower  Greensand  and  Neoco- 
niian — by  a  stratum  still  more  remarkable  in  its  characters,  value, 
and  origin. 


Lign.  9. — Ammonites  internipfus.    From  the  "  Ammonite-stratum"  of  the  Gaiilt. 

Near  the  base  of  the  Gault  there  streams  along  a  single  narrow 
layer  of  broken  casts  of  largish  ammonites.*  Once  measuring  the 
distance  from  the  basement-bed  above  refeired  to,  or,  as  for  years  I 
have  rather  called  it,  the  "junction-bed,"  with  the  handle  of  your 
pick,  or  any  other  ready  means,  strike  where  you  will  along  the  en- 
crusted, or  debris-covered  face  of  the  clifi",  there  surely  will  your  pick's 
point  clatter  against  those  hard  and  nigged  nodules.     There   they 

*  These  casts  are  chiefly  those  of  Ammonites  Benetianus,  with  a  smaller  pro- 
poi'tion  of  ^.  interrupt  us. 
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ai'e  as  sure  as  fate,  and  in  one  naiTow  seam.  Not  many  in  kind, 
two,  or  at  most  three,  are  the  species  whose  remains  are  thus  spread 
over  geographical  tracts,  expressible  only  in  square  miles.  Myi-iads 
of  them  must  have  perished  to  have  fonned  this  one  tesselated  floor 
of  the  old  Cretaceous  sea.  And  here,  gentle  reader,  is  a  mystery  for 
you  to  solve,  or  ponder  on.  Whence  came  these  sharply  broken 
casts  ?  What  current,  or  what  force  of  ocean- water  spread  them 
like  road-metal,  as  it  were,  o'er  the  old  sea-ooze  ? 

But  lower  down  again.  I  long  to  point  you  out  that  "junction- 
bed."  Mystery  of  all  mysteries  along  this  coast  is  the  mystery  there. 
But  there  it  is,  solid  and  hard,  about  eighteen  inches  thick,  jutting 
out  beyond  the  clay  above  and  sand  beneath — red,  yellow,  brown, 
and  black — ghttering  with  metallic  pyrites  (sulphuret  of  iron)  and 
seamed  with  glassy  crystals  (selenite — sulphate  of  lime)  there  is  that 
curious  conglomerate  of  rounded  potato-like  lumps  of  phosphate  of 
lime  and  scraggy  gnarled  boughs  of  trees.     The  gnarly  boughs  do 


Ligu.  10. — Fragment  of  Dicotyledouous  Wood  Uoitil  li,v  'lei-edo.    From  the  "  Junctiou-  (phos- 
phate of  lime)  bed,"  at  Copt  Point,  Folkestone. 

tell  us  something ;  riddled  through  and  through  by  Fistulana  and 
Teredo,  they  speak  most  eloquently  of  their  stormy  wanderings  over 
the  sea.  But  those  round  phosphatic  lumps,  what  do  they  teach  us  ? 
"  The  sculptured  stone,  or  the  emblazoned  sliield  often  speaks 
when  the  written  records  of  liistory  are  silent.  A  grotesque  carving, 
coat,  or  badge  in  the  spandi'U  of  some  old  chuj-ch-door,  or  over  the 
portal  of  a  decayed  mansion  oiten  points  out  the  stock  of  the  other- 
wise forgotten  patron  or  lord.  A  dim-looking  pane  in  an  oriel 
window,  or  a  discolored  coat  in  the  dexter  comer  of  an  old  Holbein 
may  give  not  only  the  name  of  the  benefactor,  or  of  the  portrait,  but 
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also  identify  him  personally  by  showing  his  relations  to  the  head  of 
his  honse,  his  connections  and  alliances." 

So  "with  the  geologist :  when  petrological  conditions,  chemical 
analysis,  or  microscopic  investigation  fail  at  first  to  give  the  clue,  we 
may  still  find  the  key  to  the  solution  of  a  physical  fact  in  the  evi- 
dence of  some  simple,  even  it  may  be  some  obscure  thing.  But  the 
key  to  the  geological  history  of  this  valuable  band  of  mineral  manure 
has  not  yet  been  found.     There,  however,  is  that  narrow  seam  of 


Linn.  11.— Copt  Point,  from  the  East  Pier  of  Folkestone  Harbonr. 
A,  Gaulf.     d,  Stratum  of  phosphatic  casts  of   Ammonites  Beiietianus.    B,  "  Junction -led," 
composed  of  nodules  of  phosphate  of  lime,  with  casts  of  Ammonites  mammilaris  and  gnarled 
pieces  of  wood,  bored  by  Toredo.     C,  Lower  greensand.    e,  Sti-atum  of  small  phosphatic 
casts  oi  Ammonites  mammilaris,  bivalves,  and  Dentaha. 

rounded  nodules,  offering  40  per  cent,  of  fertilizing  phosphate,  per- 
sistent everywhere  with  the  gault  itself.  All  round  the  chalk-downs, 
in  their  range  from  close  by  this  point  on  which  now  we  stand, 
tlirough  garden-like  Kent,  and  past  the  charming  rustic  hamlets  of 
beautiftd  Surrey  to  the  bleak  Sussex  coast  have  I,  walking  through 
green  refreshing  lanes  and  over  stubbled  fields,  traced  out  this  fer- 
tilizing band.  On  the  northern  shores  of  France,  between  where  the 
now  forsaken  but  once  active  port  of  Ambleteuse  presents  its  pierced 
and  mouldering  piles,  and  Wissant,  the  gault  again  comes  out  to 
view,  and  this  narrow  sombre-coloured  junction-seam  again  is  there. 
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Wliat  is  its  liistoiy  ?  Bones  of  animals,  we  know,  are  formed  of 
pliosphoms  and  lime  (phosphate  of  lime),  but  not  a  trace,  save 
rarely  a  few  teeth  of  sharks  or  tiny  vertebrte  of  fish,  of  bones  of  any 
living  thing  of  earth,  or  aii-,  or  sea  is  there— so  far  as  we  can  see ; 
and  yet  there  are  tons  and  thousands  of  tons  of  what  we  only  know 
in  an  organic  form  as  bone-substance.  There  are  the  gnarled  riddled 
boughs  of  trees,  charred  into  radiate  blackness  in  the  lapse  of  incom- 
prehensible time,  and  these  are  rich  in,  nay,  penneated,  soaked,  so  to 
speak,  with  the  phosphatic  matter,  for  they  offer  to  the  chemist's  test 
as  much  per  cent,  as  these  hard,  black-brownish  lumps.  There  are 
broken  phosphatic  casts  of  the  rough  rugged  Ammonites  mammiilaris 


Lign.  12. — Ammonitei  mamtnilnri'.    From  the  "  .Junction-  (phosphate  of  hme)  bed." 


in  numbers,  bedaubed  and  patched  with  phosphatic  concretions,  but 
nothing  else,  save  of  shell-fish  a  few  stray  straggling  Inocerami  or 
Dentalia,  which  only  occasionally  occxir. 

These  phosphate-nodules,  I  should  think,  must  have  been  deiived 
from  some  organic  substance,  the  great  accumulation  of  which  at 
one  horizon,  however,  is  very  remarkable.  Could  the  perisliing  car- 
cases of  gigantic  Ammonites,  such  as  the  A.  mammilaris  in  its  adult 
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state,  or  the  myriad  swarms  of  smaller  cephalopoda  have  furnished 
the  fertilizing  phosphate  ?  I  know  of  nothing  to  justify  this  idea, 
unless  the  phosphatic  pellets  we  not  uncommonly  find  in  juxta- 
position viith.  the  little  Belemnites  of  the  gault  are  the  shrivelled 
bodies  of  the  cuttle-fish,  whose  internal  supports  they  were.  That 
which  seems  to  me  probable  is  that  this  remarkable  band  derives  its 
origin  fi'om  the  organic  debris  of  a  great  ocean,  veiy  clear  of  mineral 
sedimentary  matter,  during  a  long  period  of  time  ;  or,  that  when  the 
alteration  of  physical  condition  took  place,  by  which  the  sandy 
deposits  of  the  Lower  Greensand  were  exchanged  for  the  muddy 
condition  of  the  Gault,  a  deposition  of  organic  clehns  took  place, 
derived  from  the  destruction  possibly  of  a  part  of  the  fauna  of  the 
Cretaceous  sea,  by  the  influx  of  unfavourable  currents,  or  from  the 
washing  in  to  its  area  of  some  previous  accumulation  of  the  decaying 
substances  of  some  coastal  region. 

Be  this  as  it  may,  the  subjacent  greensand,  comparatively  free 
from  calcareous  or  argillaceous  matter,  indicates  the  clearness  of  the 
water  in  which  it  was  deposited;  and  when  the  cessation  of  its 
deposit  took  place,  the  mineral  characters  of  the  Gault  shew  that 
it  derived  its  origin  from  a  very  different  source.  Between  the 
periods  of  these  two  deposits  is  it  unreasonable  to  suppose  an 
interval  of  local  quiescence  and  freedom  from  any  of  the  wasting 
operations  which  produced  the  sedimentary  materials  of  the  Gault 
and  Greensand  to  have  taken  place,  during  which  the  organic  matter 
of  the  Cretaceous  sea  fell  to  the  bottom,  to  form  in  future  ages  a  vast 
store  of  mineral  manure. 

How  unconscious  of  all  this  was  the  ornamented  ammonite,  sport- 
ing in  its  glittering  shell,  or  the  teredo  boring  the  drifting  wood. 
When  we  think  how  the  dead  and  putrid  things  falling  in  the  ocean's 
depths  in  after  ages  may  be  changed  into  bread — how  rich  in 
treasure  is  the  slime  and  bottom  of  the  deep  ;  when  we  think  that  in 
the  silent  waters,  dark  and  deep,  myriads  of  toiling  creatures  Avere  at 
their  busy  work  milhons  of  ages  since ;  when  we  look  through  the 
long  vista  of  time,  and  contemplate  the  changes  that  probably  have 
happened  to  the  little  clot  of  earth  that  forms  our  muscles,  nei-ves, 
and  bones  ;  when  we  think  that  the  gay  and  scented  flowers  might 
have  been  once  the  refuse  of  the  deep,  and  that  in  the  changes  of 
VOL.   in.  M 
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matter  the  very  dregs  of  earth  may  become  redolent  svith  life  and 
beauty,  our  thoughts  turn  in  reverent  homage  to  the  great  planner 
and  preserver  of  all  things,  by  whose  sometimes  inscrutable,  but 
always  benevolent  laws,  the  order  and  endurance  of  creation  is  main- 
tained. 

(To  be  continued.) 


ON  THE  SOUTH  WALES  COAL-FIELD. 

By  G.  p.  Bbvan,  M.D.,  F.G.S. 

As  the  season  for  active  out  of  door  geological  work  is  now  ap- 
proaching, I  propose  to  give  a  brief  glance  at  some  interesting 
features  of  the  South  Wales  coal-field,  in  the  hopes  that  pedestrian 
geologists  may  be  tempted  to  make  it  one  of  the  scenes  of  their 
labours.  And  they  will  be  richly  rewarded  ;  for,  though  coal-fields 
generally  give  us  an  impression  of  a  black,  unsightly  country,  with- 
out vegetation  or  anything  pleasant  for  the  eye  to  rest  upon,  they 
are  not  all  alike,  and  that  of  South  Wales  is  as  rich  in  beautiful  scenery 
above  ground,  as  it  is  in  the  precious  mineral  beneath.  Glorious 
hills  intersected  by  narrow  valleys  and  wooded  dells,  each  washed  by 
its  mountain-stream,  and  antiquities — in  the  shape  of  castles,  abbeys, 
cromlechs,  and  cairns,  may  tempt  ^the  tourist  to  whom  geology  does 
not  hold  out  sufficient  inducement.  It  is  in  outward  features,  which 
I  shall  first  touch  upon,  that  this  dificrs  so  much  from  other  coal- 
fields, the  basin  being  more  clearly  marked,  and  the  underlying  grits 
and  limestones,  being  more  uniform  in  their  development  than  in  any 
district  in  Great  Britain.  Indeed,  it  is  only  in  two  places  that  the 
regularity  of  the  basin  is  broken,  viz.,  between  Newton  Nottage  and 
the  Mumbles,  and  at  Llanelly,  in  Caennarthenshii'o,  and  then  solely 
because  the  coal-measures  run  under  the  respective  bays  of  Swansea 
and  Caemarthen.  The  basin,  however,  is  not  altogether  round,  but 
of  an  irregularly  oblong  shape,  caused  by  the  north  and  south 
boundaries   approaching  each  other  towards    Pembrokeshire.      The 
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cause  of  this,  we  are  told,*  has  been  a  strong  lateral  pressure,  acting 
unequally,  or  meeting  with  unequal  resistance,  after  the  accumulation 
of  the  Old  Red  Sandstone,  and  probably  of  the  Coal-measures,  the 
effects  of  which  are  principally  seen  in  the  counties  of  Pembroke) 
Caermarthen,  Glamorgan,  Monmouth,  Brecon,  Hereford,  and  Wor- 
cester ;  and  not  only  has  this  pressure  conduced  to  the  outward 
shape  of  the  basin,  but,  as  we  shall  presently  see,  to  the  peculiar 
troughs  and  anticlinals  within  the  basin. 

Over  the  greater  portion  of  the  district,  hill  and  dale  succeed  each 
other  with  wonderful  regularity,  causing  one  valley  to  resemble  the 
other  so  much  that  it  is  frequently  difficult  for  the  stranger  to  ascer- 
tain his  whereabouts ;  but  this  applies  more  pai-ticulai-ly  to  Mon- 
mouthshire. From  the  table-land  of  millstone-grit  and  limestone  on 
the  north,  issue  a  number  of  small  streams  running  due  south  to 
the  Bristol  channel,  at  an  interval  of  from  four  to  six  miles.  From 
east  to  west  we  have  first  the  vaUey  of  the  Afbn,  followed  by  those 
of  the  Ebbw  Fach  and  Fawr  (Little  and  Great  Ebbw),  succeeded  by 
the  Sirhowy  and  Rhymney  rivers,  all  of  which  converge,  and  have 
their  outlet  at,  or  near  Newi^ort.  We  then  cross  the  Taff  into  Gla- 
morganshire, where  a  change  takes  place  in  the  physical  features. 
There  are  still  valleys  and  hills,  but  the  valleys  are  broader  and  of 
more  impoi-tance,  while  the  hills  are  more  uTegularly  placed,  and 
grouped  in  more  picturesque  fashion.  We  have  now  two  sets  of 
valleys  rumiing  in  different  directions  :  fii'st,  that  of  the  Taff  with  its 
feeders  of  Aberdare  and  Rhondda,  finding  their  terminus  at  Cardiff; 
but  west  of  the  Taff  we  find  ourselves  in  the  most  mountainous 
portion  of  Glamorganshire,  in  which  the  hills  are  of  great  height,  and 
the  valleys  become  mere  dells:  the  principal  of  this  set  are  the 
Llynvi,  the  Og-wr,  and  the  Afon,  the  two  first  of  which  find  their 
outlet  at  Bridgend,  and  the  latter  at  Aberavon.  Secondly,  turning 
to  the  north,  we  find  that  from  the  same  table-land  which  gives  birth 
to  the  Aberdare  valley,  issues  the  beautiful  Vale  of  Neath,  ruiming 
to  the  south-west,  an  important  alteration  in  the  physiognomy  of 
the  county.  All  the  subsequent  rivers  follow  nearly  the  same  ar- 
rangement ;  for  west  of  the  Vale  of  Neath   we  have  that  of  the  Tawe 

*  Monioii-s  of  the  Geological  Sm-vey,  vol.  i.,  page  22  i. 
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or  the  Swansea  valley,  followed  by  the  Lloughor  and  Gwendraeth 
rivers,  Avhich  have  theii'  respective  outlets  at  Llanelly  and  Kidwelly. 

In  whatever  portion  of  the  field  we  make  our  observations,  we 
oannot  help  being  at  once  struck  with  the  eifects  of  the  enormous 
denudation  to  which  it  has  been  subject.  The  great  pressure,  or 
catastrophe,  has  been  shown  by  Prof.  Ramsay  to  have  probably  taken 
place  at  the  close  of  the  coal-measure  period,  and  did  not  consist  of  a 
number  of  detached  efforts,  but  of  one  gigantic  contraction.  The 
effects  were  to  create  tremendous  flexui'es  and  contortions  of  the 
strata ;  and,  if  such  are  not  always  visible  to  us,  we  must  remember 
that  the  lower  beds  were  saved  from  the  shattering  influence  by  the 
immense  super-incumbent  weight  of  strata  which  has  been  long  ago 
worn  away  by  denudation. 

The  greater  part  of  this  denudation  happened  in  Tertiary  periods, 
and  was  almost  exclusively  the  work  of  marine  action,  as  Professor 
Ramsay  shows  that  fluviatile  forces  or  atmospheric  influences, 
although  doubtless  contributing  much  to  the  general  appearance  of 
the  country,  had  but  httle  power  to  cause  such  extraordinary  effects. 
"We  can  well  understand  how  it  is  that  most  of  the  tops  of  the  hills  are 
crowTied  Avith  hard  rock,  such  as  Pennant  gTit,  ha-sdng  from  tliis 
cause  been  able  to  resist  the  denuding  force  of  the  sea.  If  we  ex- 
amine the  measures  underground,  we  at  once  see  the  results  of  the 
pressure  to  which  the  field  was  subject.  It  is  generally  spoken  of  as 
an  elongated  basin,  or  trough ;  but  the  real  fact  is  that  there  are  two 
troughs  running  east  and  west,  the  smaller  one  being  parallel  to  the 
larger,  and  separated  from  it  by  a  considerable  ridge,  or  anticlinal 
axis.  The  main  trough  contains  by  far  the  greater  portion  of  the 
measures,  which  of  course  basset  north  and  south.  The  centre  of 
the  big  trough  runs  underneath  Newbridge  (Moimiouthshire), 
through  the  high  ground  into  the  Sirhowy  valley,  below  Blackwood, 
then  into  the  Rhymney  valley,  which  it  crosses  at  Craig  Penalltau, 
and  under  the  Gellygaer  Hill,  into  the  Taff  Vale  at  Navigation. 

From  thence  it  extends  to  Llanwonno,  and  through  the  Rhonnda 
valley,  into  that  of  the  Afon.  Curiously  enough,  as  far  as  Gellygaer, 
the  course  of  the  trough  underground  corresponds  closely  with 
that  of  the  Taff- Vale  extension  railway  above  ground.  Newbridge  in 
Monmouthshire  is  at  the  centre,  or  deepest  part  of  the  trough  ;  while 
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Newbridge,  in  Glamorganshire,  otlier^vise  called  Pontypridd,  is 
situated  on  the  anticlinal  axis,  which  has  the  effect  of  bringing  up 
the  lower  measures  at  Maesteg  iron-works  in  the  Llynvi  valley.  It 
is  m.arked  by  the  appearance  of  a  rock  termed  the  "  Cockshort 
Rock,"  which  consists  of  a  bed,  or  beds,  of  sand,  consolidated 
together  so  as  to  form  a  quartz-rock :  by  miners  it  is  known  in 
some  districts  as  "  carreg,"  or  "  craig  gwenith  faen" — the  wheat- 
gi-ained  stone,  and  is  important  as  being  the  only  wliite  quartz-rock 
in  the  field ;  it  is  a  serviceable  guide  to  the  relative  position  of 
certain  beds  of  coal.  Its  course  is  from  Baglan,  near  Briton  Ferry, 
to  Cwm  Avon,  Maesteg,  Braich-y-cymmer,  across  the  Llangeinor 
Mountain,  CiUely,  and  Newbridge,  to  the  Eghvysilan  Mountain.  We 
find  the  trough  again,  although  wonderfaUy  narrowed  at  the 
western  end  of  the  field,  at  LlaneUy,  Caermarthenshire.  The  smaller 
trough  is  directly  south  of  the  larger  one,  and  in  fact  occupies  all  the 
distance  between  the  great  anticlinal  axis  and  the  southern  crop  of 
the  basin.  As  a  consequence,  the  beds  of  the  south  crop  are  much 
more  highly  inclined  than  those  on  the  north.  They  are  also  of 
much  greater  thickness,  showing  a  progressive  tendency  to  thin-out 
as  they  approach  their  northern  limit. 

The  faults  of  the  South  Wales  field  are  numerous,  and  often  locally 
extensive,  though  there  are  none  of  general  magnitude  like  the 
Ninety  Fathom  Dyke.  The  largest  faults  are  to  be  found  in  the 
north-eastern  part  of  Glamorganshire,  running  south-west  from 
Merthyr,  across  the  GeUygaer-hUl  to  Llancaiach,  where  it  is  one 
hundi'ed  yai'ds,  so  that  the  !Mynyddswlyn-vein  of  coal,  which  is 
worked  by  level  at  Tophill,  is  obUged  to  be  worked  by  deep  pit  at  the 
Llancaiach  Colliery,  only  a  few  hundred  yards  to  the  south. 
Another  great  fault,  runs  westward  from  Trevethin,  near  Pontypool, 
to  Blackwood,  where  there  is  a  perfect  chaos  of  faults,  the  appearance 
wliich  on  the  Geological  Survey's  map  reminds  one  strongly  of 
Bradshaw's  Railway-map.  The  whole  of  the  south  crop  is  much  in- 
tersected by  faults,  particularly  in  the  west  of  Glamorganshire  and 
Caermarthenshire  ;  but  their  small  size  prevents  their  having  any 
general  interest.  Nevertheless,  it  is  highly  important  that  even 
small  faults  should  be  duly  chronicled,  for  many  instances  might  be 
recorded   where    i":norance   of  existing    disturbances   has  caused    a 
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serious  loss,  and  even  ruin  to  a  colliery  proprietor.  This  is  particu- 
larly of  consequence  in  the  present  day  when  speculation  is  rife,  and 
new  pits  and  levels  are  opened  every  month,  often  by  persons 
who  have  no  practical  acquaintance  whatever  with  mining  affairs. 
It  is,  therefore,  the  interest  of  everybody  having  mineral  pro- 
perty to  use  their  best  endeavours,  not  only  to  develope  the  know- 
ledge of  existing  faults  in  the  strata,  but  also  to  coiTect  present 
inaccuracies. 

There  are  few  coal-fielda  in  which  the  Lower  Measures  can  be  so 
conveniently  studied,  on  account  of  the  large  area  over  which  they  are 
spread,  their  extreme  regularity,  and  the  generally  gentle  angle  at 
which  they  crop  out.  This,  however,  does  not  apply  so  much  to  the 
measures  of  the  south  crop.  The  Middle  and  Upper  measures  are 
by  no  means  so  generally  to  be  found,  owing  to  the  extensive  denu- 
dation that  has  been  shown  to  be  carried  on  in  subsequent  ages  to  their 
deposition.  As  they  are  chiefly  found  in  Glamorganshire  and  Car- 
marthenshire, I  will  first  confine  myself  to  the  eastern  or  Monmouth- 
Bhire  district,  embracing  from  the  Pontypool  valley  to  that  of  the 
Taff.  The  mountain-limestone  of  the  Blorenge  forms  the  western 
boundary  of  the  coal-field,  and  is  a  prominent  object  for  many  a  long 
mUe,  commanding  as  it  does  views  of  the  Old  Red  which  lies  at  its 
feet,  the  Silm-ian  upthrow  of  Usk,  and  the  woods  of  the  Forest  of 
Dean,  wHith  the  Channel  and  the  Somerset  hills  as  a  background  to 
as  lovely  a  view  as  any  in  England.  In  a  break  of  the  hiUs,  through 
which  the  Afon  emerges,  Pontypool  is  situated,  a  town  with  the 
usual  amount  of  busy  population  and  dirt  which  is  displayed  in  the 
iron-work  districts.  Nevertheless,  it  is  honourably  mentioned  as 
being  one  of  the  very  first  seats  of  the  iron-trade  which  was  com- 
menced in  1560  by  an  ancestor  of  the  present  Lord  Lieutenant,  ono 
Richard  Hanbury,  a  worthy  goldsmith  of  the  city  of  London,  who 
used  charcoal  furnaces.  Charcoal  was  generally  employed  for  smelt- 
ing prior  to  the  discovery  of  coal,  and  many  of  the  neighbouring  hills, 
now  bare,  were  evidently  once  upon  a  time  covered  with  timber 
which  was  cut  do^vn  to  supply  the  trade.  At  the  time  of  Mr.  Han- 
bury's  undertaking,  the  whole  of  the  mineral  propei-ty  was  let  for 
nine  shillings  and  fourpence,  the  rental  now  showing  a  value  more 
like  that  of  house-room  in  London. 
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I  will  not  weary  my  readers  with  a  full  list  of  all  the  measures 
here,  with  their  accompanying  shales,  sandstones,  and  iron-ores,* 
suffice  it  to  say  that  there  is  an  aggregate  thickness  of  forty-sis  feet 
of  coal  between  the  Pennant  rocks  and  the  mill  stone-grit.  I  will  first 
run  over  the  names  of  the  more  important  seams,  for  the  purpose 
of  identifying  them  with  those  in  other  valleys.  In  no  district  in  the 
world  probably  is  there  such  a  hopeless  confiision  of  nomenclature  as 
regards  the  coal-measures ;  one  valley  sometimes  differing  altogether 
from  the  next  in  the  names  of  what  are  precisely  the  same  seams. 
It  may  be  easily  imagined  that  difficulties  may  thus  be  thrown  not 
merely  ia  the  way  of  geological  science,  but  also  in  the  identification 
of  measures  in  different  parts  of  the  basia. 

The  principal  seams  at  Pontypool  are  as  follows : — 

Ft.  in. 

Mynyddswlyn  Vein    3  0 

Troed-y-rhiw 2  0 

Coal     3  0 

New  Vein 4  0 

RedVein    2  6 

Rock  Vein 7  6 

Yard    2  6 

Meadow  Vein 4  6 

Stone  Vein 4  0 

The  Troed-y-rhiw  coal  is  the  highest  in  the  lower  measures,  and 
occurs  also  at  the  base  of  the  Pennant-rock  ;  there  is,  nevertheless, 
a  considerable  amount  of  sandstone  generally  found  between  it  and 
the  next  vein.  Its  general  thickness  is  not  great,  seldom  above  two 
and  a  half  feet,  but  in  all  the  valleys  it  is  much  worked  under 
different  names,  owing  to  its  accessibOity  and  its  constancy  of 
position.  Thus  the  Troed-y-rhiw  coal  of  Pontypool  is  called  at 
Abertillery  the  Cwmtillery  or  Tilestone-coal ;  in  the  Cwm  Came, 
the  Pontgwaithairam ;  in  the  Ebbwvale  valley,  Noed-y-rhiw  ;  and  in 
the  Rhymney  valley,  the  Brithdir. 

Above  this  coal  lie  what  in  Glamorganshire  would  be  called  the 
middle  measures,  but  which  in  Monmouthshire  is  simply  unproduc- 
tive sandstone,  knoAvn  as  Pennant  rock ;  at  Pontypool  it  is  about 
eight  hundred  feet  thick,  and   immediately  above  it  lies  the  only 

*  They  will  be  found  in  the  Memoirs  of  the  Geological  Survey,  vol.  i.,  page  174. 
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upper-measure  seam  east  of  the  Taff.  The  Mynyddswlyn-vein,  three 
feet  thick,  is  the  great  vein  from  which  the  red  ash,  or  home-burning 
coal  is  sent  to  Newport  and  Cardiff.  It  occupies  a  rather  narrow 
tract  of  country,  runing  east  and  west  from  Pontypool  to  the  Taff. 
The  railway  which  goes  across  Cwmlin  Bridge  takes  us  through  the 
very  centre  of  this  tract,  which  is  very  thickly  studded  with  colleries, 
and  cut  up  with  a  number  of  small  faults  A  good  idea  of  it  will  be 
gained  from  the  horizontal  section  of  the  Government  Survey,  No. 
12,  as  it  runs  through  the  Cefn  Crib  mountain  to  crop  out  at  Cred 
Colynos,  above  Pontypool.  It  usually  consists  of  a  top-  and  bottom- 
coal,  divided  by  a  varying  amount  of  rubbish,  or  parting — for  instance, 
at  the  south-east  crop  of  this  vein,  which  is  to  be  found  at  the 
Penner  colliery,  near  Newbridge,  the  division  is  thirty-tlu'ee  feet 
thick ;  but  on  the  north  crop,  at  Tophill,  near  Llancaiach,  overlook- 
ing the  Taff  Vale,  it  is  only  a  foot  and  a-half ;  so  that  the  two  veins 
can  be  conveniently  worked  together.  I  append  a  section  of  this 
coal  as  worked  at  the  Mamhole-colliery,  in  the  Sirhowy  Valley,  the 
property  of  Sir.  Thos.  Phillips  : — 

Ft.  in. 

Surface 19  6 

Rock 33  0 

Clod 8  0 

Tliin  coal  (The  Rider)    1  2 

Clod 30  0 

Rock 54  0 

Clod 30  0 

Coal  (top) 3  0) 

Clod 1  6  >  Mynyddswlyn 

Coal  (bottom)  2  6) 

The  clod  soon  begins  to  thicken,  even  in  the  space  of  a  few 
hundred  yards,  as  does  the  coal  itself. 

From  the  measures  at  Pontypool  several  coal-plants  have  been  ob- 
tained ;  but  the  most  interesting  fossil  there  is  found  in  the  iron- 
stone, just  above  the  Meadow-vein.  It  is  the  Produdus  scahriculus, 
the  only  Productus  ever  found  in  the  true  coal-measures,  and  as  far 
as  I  have  been  able  to  ascertain,  the  only  specimens  as  yet  found 
in  the  district.     Hero  they  are  very  plentiful. 

As  we  follow  up  the  Afon  and  Frwd  valleys  we  successively  arrive 
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at  Abersychan,  Varteg,  and  Blanafon  works.  At  Varteg,  the  coal 
tliickens  out  to  an  aggregate  of  fifty-one  feet,  the  Rock- vein,  which 
is  here  called  the  "  Drojdeg"-vein,  thinning  to  six  feet  five  inches. 
and  the  Meadow-veia  increasing  to  seven  feet.  At  Blanafon  the 
former  is  called  the  "  Bydellog"-coal,  a  name  which  it  keeps  until  we 
enter  Glamorganshire  ;  while  the  latter  is  the  equivalent  of  either  the 
Pwltacea,  or  the  old-coal,  most  likely  of  the  first. 

Here  we  turn  the  comer  of  the  basin,  and  proceed  eastward,  the 
measures  rounding  the  Ganerew  mountain  into  the  Clydach  valley. 
Of  this  beautiful  dingle  I  need  only  mention  that  the  sceneiy  will 
amply  repay  any  visitor,  being  equal  to  many  parts  of  Derbyshire. 
Here,  too,  were  the  first  specimens  of  the  Stigmaria  obser\^ed  and 
described  by  that  intelligent  old  philosopher  Lhwyd.  Good  coal- 
plants  can  be  easily  obtained  at  all  these  works  at  the  expense  of  a 
little  trouble,  though  it  is  always  as  well  to  apply  first  of  all  to  the 
undergi'ound  agents,  who  are  generally  glad  to  afibrd  information. 
The  valleys  of  the  Ebbw  having  been  already  described  in  the 
"  Geologist,"  vol.  i.,  p.  119-124,  I  need  not  touch  upon  them  any 
further,  but  pass  at  once  thi'ough  Nantygls,  Beaufort,  and  Tredegan 
into-  the  Rhymney-vaUey,  Along  the  whole  of  the  road  good 
sections  of  the  bottom-veins  are  constantly  to  be  met  with,  and  in 
many  of  the  "tips"  are  plenty  of  fish-remains  and  Anthracosise 
(principally  ^4.  agrestis). 

Above  Rhymney  Gate,  in  the  bed  of  the  river,  is  the  most  prolific 
sheU-bed  that  can  be  imagined,  lying  in  the  "  FarewelF'-rock,  just 
above  the  millstone-grit.  This  is  the  horizon  of  the  marine  shell- 
bed  which  runs  from  Beaufort  into  Camarthenshii-e.  The  principal 
veins  worked  at  Rhymney  are — 

Ft.     in. 

EUed    4       0 

Equivalent  to  the  three-  ~^ 

quarter  coal  of  Nan-  >  Upper  Four-foot    3       1 

tygls  and  Ebbw-vale.  ) 

Big  Vein... 4     10 

Equivalent  to  the  Droy-'^ 

deg  of    Vartes      and/j^^^.j^^     5       8 

Bydellog     of   Ebbw-  t 
vale.  ) 

Thee  coals  2       4 
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Ft.  in. 
Equivalent  to  the  Stone  "^ 

vein  of  Pontypool  and  >  Lower  Four-foot    6  5 

old  coal  of  Ebbw-vale.  ) 

YardVein  2  0 

The  aggregate  being  about 48  0 

Many  good  fossils  have  been  obtained  from  these  measures,  the 
"  Filed  coal"  yielding  numerous  plants,  as  it  does  also  at  Blaina  and 
Beaufort ;  while  many  of  the  veins  of  ii'on-ore  abound  in  shells, 
principally  Unio  aquilms  and  U.  centralis.  I  must  not  forget  to 
mention  a  small  seam  of  coal,  seldom  above  two  feet  thick,  which  lies 
immediately  above  the  "  FareweU"-rock,  and  is  the  most  constant 
seam  in  the  whole  basin.  It  is  known  at  the  different  works  as 
follows : 

Ft.  in. 

Pontypool  Little  Coal    1  6 

Varteg    Brass  Coal    1  0 

Blanafon Engine  Coal 2  4 

Nantygls     Big  Vein  1  6 

Beaufort Big  Vein 1  6 

Blaina Little  Vein  2  0 

Ebbw-vale  Bottom  Vein    2  0 

Rhymney     Rough  Pin  Coal  1  4 

Dowlais  Lumpy  Vein     1  3 

Hinvain  Knobby  Vein 1  6 

Onllwyn Cnapog  Coal    1  6 

Yniscedwin     Clas-vach  Coal 2  6 

In  most  of  these  places  it  is  characterised  by  fish  remains,  and,  in- 
deed, almost  every  specimen  I  have  (from  six  or  seven  species)  ,'jiave 
been  found  in  this  coal,  showing  that  they  were  not  of  mere  local  oc- 
currence, but  were  general  over  the  whole  field  at  this  period  of  the 
coal-era.  This  will  account  for  the  fact  that  liitherto  I  have  not 
heard  of  any  fish  in  the  upper  measures. 

The  scenery  as  we  journey  dowTi  the  Sirhowy  and  Rhymney 
valleys  is  very  wild  and  picturesque,  and  but  little  spoilt  by  the 
collieries  which,  as  a  rule,  are  planted  on  the  high  grounds  between 
the  valleys,  working  the  Mynyddswlyn-coal.     Of  course  no  tourist, 
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geologist  or  not,  will  quit  the  latter  valley  without  visiting  the 
castle-city  of  Caerphilly,  with  its  leaning  tower,  the  most  stu- 
pendous rain  in  South  Wales,  which  we  are  told  contained  within 
its  walls,  at  the  time  of  the  memorable  siege  in  the  reign  of 
Edward  II.,  "  two  thousand  fat  oxen,  twelve  thousand  cows,  twenty- 
five  thousand  calves,  thirty-thousand  sheep,"  as  food  for  the 
c^arrison. 


THE  CARBOMFEROUS  SYSTEM  m  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of 
the  Geological  Society  of  Glasgow,  etc.,  etc. 

(Continued  from  Vot.  in.,  p.  2o.J 

Family  Strophomenid.e. 

This  family,  which  has  been  termed  Orthiclce  by  some  authors,  comprises 
several  gcuera  and  subgenera,  of  which  Struphomena,  Streptorhynchus,  and 
Orthis  alone  have  been  found  represented  in  Scottish  Carboniferous  strata. 

Genus  Orthis.    Dalman.    1827. 

The  genus  Odhis  forms  a  well  characterized  group,  especially  specifically 
numerous  and  abundant  in  the  SUuriau  and  Devonian  systems,  is  considerably 
reduced  dmiug  the  Carboniferous  period  to  appear  no  longer  (?)  in  subsequent 
stages.  Two  species  alone  have  been  hitherto  discovered  in  the  Carboniferous 
rocks  of  Scotland. 

XXII. — Orthis  r-esuptnata.    Martin.    PI.  i.,  fig.  11-15. 

ConchyliolithuH  anomites  resupinatus.     Martin,  Petrif.  Derb.,  pi.  xlix,  figs.  13- 
14,  1809.     Terehratula  resupinata,  Sowerby  Min.  Con,,  tab.  325. 

In  shape  it  is  either  transversely  oval,  or  elliptical,  but  varying  greatly  in 
the  convexity  of  its  valves ;  some  examples  are  moderately  convex,  others  gib- 
bous, hence  the  specific  denominations  of  resupinata,  connive>is,  and  gibljera, 
which  have  been  applied  to  what  we  must  look  upon  as  variations  of  a  single 
species.  The  hinge-line  is  straight  and  shorter  than  the  gi'catest  width  of  the 
shell,  with  rounded  cardinal  angles;  each  valve  possesses  a  small  area,  of 
which  the  ventral  one  is  the  largest,  and  divided  in  its  middle  by  an  open 
triangidar  fissure.  The  dorsal  valve  is  always  the  deepest,  and  either  regularly 
and  evenly  convex  or  shghtly  flattened  from  the  middle  to  the  front.  The 
ventral  valve  is  slightly  or  moderately  convex  at  the  rostral  portion,  but  be- 
comes flattened,  or  even,  sometimes  slightly  concave  as  it  approaches  the  sides 
or  frontal  mai-gin.  The  beak  is  small,  slightly  prominent  and  mcuiTed.  Ex- 
teriorly the  surface  is  closely  covered  witli  fine  thread-Uke  roimded  radiating 
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strife,  which  increase  in  number  by  intercalations,  or  bifurcations,  at  variable 
distances  from  the  beaks ;  and  at  intervals  the  striae  themselves  increase  in 
thickness  and  prominence,  givmg  birth  to  small  hollow  spinose  asperities,  or 
tlnead-like  tubular  spines,  which  augment  in  number  towards  the  margin,  but 
are  broken  close  to  the  surface  of  the  valves  in  the  generality  of  specimens. 
The  intimate  shell-structure  is  also  perforated  by  innumerable  canals,  of  which 
the  exterior  orifices,  in  the  shape  of  minute  punctures,  cover  the  entii'e  surface 
of  the  shell. 

Li  the  interior  of  the  ventral  valve,  the  dental  plates  extend  to  some  distance 
along  the  bottom  of  the  shell,  and  between  these  a  small  rounded  or  angular 
ridge  divides  the  muscular  scars,  which  thus  form  two  elongated  depressions 
margined  on  theii"  outer  sides  by  the  prolonged  basis  of  the  dental  plates. 
The  occlusor  leaves  a  small  not  always  clearly  defined  impression  on  either 
side  of  the  mesial  ridge,  and  it  is  probable  tliat  the  larger  impression  named 
divaricator,  and  marked  (II)  in  our  figures  9  and  13  of  0.  Michelini,  and  0.  re- 
supiriata  is  apparently  composed  of  two  parts,  the  anterior,  or  central,  being 
the  devaricator,  wliile  the  other,  the  posterior,  or  lateral,  which  is  paral- 
lel may  belong  to  the  ventral  adjustor  ? 

In  the  dorsal  valve  the  fissure  is  ahnost  entu-ely  occupied  by  a  mode- 
rately produced  shelly,  or  cardinal  process,  to  which  were  no  doubt  affixed 
the  cUvaricator  muscular  fibres ;  the  iimer  socket  walls  are  sometimes  some- 
what prolonged  under  the  shape  of  projecting  lammse,  to  the  extremity  of 
wliich  free  spiral  arms  may  perhaps  have  been  affixed,  while  under  this 
sheUy  process,  a  longitudinal  ridge,  with  a  wide  flattened  space  on  either 
side,  separates  the  quadruple  impressions  of  tlie  adductor,  or  occlusor  muscles, 
these  last  producing  two  oval-shaped  depressions,  placed  obliquely  one  above 
tlie  other,  and  separated  by  lateral  ridges,  branchnig  from  the  central  ridge. 
Vascular  impressions  and  ovarian  markiugs  are  often  clearly  observable  iu  the 
interior  of  both  valves. 

OrtJils  resninnata  has  sometimes  attained  two  inches  and  a-half  in  length  by 
rather  more  than  tlu-ee  and  a-half  iu  breadth ;  but  the  largest  Scottish  example 
tliat  has  hitherto  come  under  ]ny  observation  did  not  exceed  about  one  inch  in 
length,  by  one  and  a  quarter  in  breadth. 

This  shell  occurs  at  Gare,  in  Lanarkshire,  at  two  hundred  and  thirty-nine 
fathoms  lower  than  the  "  Ell  Coal,"  and  three  hundred  and  forty-one  at  Raes 
Gill.  It  is  found  also  in  tlui  same  co\mty  at  Middleholm  and  Brockley,  near 
Lesmahago  ;  Capel  llig.  East  Kilbride ;  Kctherfield  and  GaUow  Hill,  near 
Strathavon ;  and  Kobroyston,  to  the  north  of  Glasgow.  In  Ayrsliire,  at 
Auclienskeigli,  near  Dairy ;  West  Broadstonc,  Bcitli ;  Craigic,  near  Kilmar- 
nock ;  Ccssnock,  near  Galstouo  In  Dumbartonshire  at  Castlecary.  In  Stir- 
lingshire it  occurs  in  several  stages.  At  Balglass  Bm-n,  in  the  Campsie 
inam-limcstone,  and  Corrie  Burn  beds.  It  lias  also  been  collected  in  AiTan, 
at  Cliarlestown,  in  Eifeshne,  and  at  Seola  Burn,  ui  Midlothian. 

Prior  to  concluding  our  notice  of  0.  rcsnpinata,  we  must  allude  to  certain  spe- 
cimens of  a  siiuill  Ortlih,  first  discovered  by  Mr.  Young,  at  Corrie  Bm-n,  aud  re- 
presented in  our  plate  by  fig.  15.  This  little  shcU  was  for  some  time  considered 
by  Mr.  Young  and  myself  as  possibly  a  distinct  species,  but  1  am  now  dis- 
])Osed  to  believe  it  a  young,  or  small  exceptional  shape,  or  vari(;ty,  of  0. 
reHiqnnata,  in  m  hich  the  area  in  either  valve  is  uiuisually  developed ;  the  stria- 
tion  of  tlic  surface  of  the  valves  does  not  appear  to  difl'er  from  tliat  of 
Murtin's  sliell,  and  evidence  of  spines  and  tubcrcules  may  also  be  clearly 
obscncd.  We  wiU,  therefore,  provisionally  at  least,  consider  this  small  shell, 
with  widely  separated  beaks  as  an  exceptional  shape,  or  variety,  of  0. 
i-csiipinata. 
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XXIII.— Orthis  Michelini  *    L'Eveill6.    Plate  i.,  figs.  7-10. 
Terebrafida  Michelini,  L'Eveille,  Mem.  de  la  Soc.  Geol.  de  Prance,  vol.  ii.,  p. 

39,  pi.  ii,  figs.  14-17,  1835.  =  Spirifera  Jlliaria,  Phillips'  Geol.  of  York.,  vol, 

ii.,  p.  220,  pi.  xi,  fig.  3,  1836. 

This  Orthis  is  either  cu-cular  or  longitudinally  subtrigonal,  the  greatest 
width  bemg  situated  in  the  frontal  half,  while  the  front  itself  forms  either  a 
gentle  outward,  or  a  slight  inward  ciuwe.  The  liinge-line  is  abbreviated,  and 
at  times  does  not  attain  one  third  the  mdth  of  the  shell ;  both  areas  are  con- 
sequently very  small ;  but  that  of  the  ventral  valve  is  the  largest,  and  divided 
by  an  open  triangular  fissure.  The  dorsal  valve  is  moderately  convex,  with  a 
gentle  depression  towards  the  front,  while  the  ventral  one  is  very  shallow, 
slightly  convex  at  the  beak  and  along  the'middle,  from  whence  it  becomes  much 
flattened  towards  the  margins.  The  depressions  of  the  ventral  valve  and  slight 
convexity  of  the  dorsal  one  give  to  the  shell  a  general  depressed  appearance, 
which  is  one  of  the  features  by  which  it  can  be  distinguished  from  0.  resupi- 
nata.  The  beak  of  the  ventral  valve  is  smaU,  slightly  incurved,  and  projecting 
but  little  beyond  the  level  of  that  of  the  dorsal  valve.  The  surface  of  the  shell 
is  ornamented  by  numerous  small  radiating  tlu-ead-like  rounded  stri^,  which 
rapidly  increase  in  number  by  numerous  intercalations,  while  from  all  these 
little  ribs  numerous  small  hair-like  hollow  spines  project,  becoming  more 
closely  packed  towards  the  margins,  so  that,  when  alive,  the  whole  shell  must 
have  been  invested  with  delicate  spines,  no  where  exceeding  a  quarter  of  an 
inch  in  length.  Prof,  de  Koninck  who,  in  1843,  first  noticed  the  spiny  in- 
vestment, was  of  opinion  that  the  dorsal  valve  was  alone  so  provided,  but  j  can 
assui-e  my  distinguished  friend  that,  although  in  the  generality  of  specunens 
the  spines  on  the  dorsal  valve  were  the  most  numerous,  I  possess  several  ex- 
amples which  prove  beyond  doubt  that  the  ventral  valve  was  also  so  provided, 
although  generally  not  to  the  extent  seen  on  the  dorsal  one.  In  addition  to 
the  spines,  the  whole  surface  of  the  shell  is  covered  ^vith  minute  punctures, 
which  are  the  external  orifices  of  the  tubuli  or  perforations  which  traverse  the 
entii-e  thickness  of  the  valve.  It  wiU  not  be  necessary  to  describe  in  detail 
the  markings  observable  upon  the  interior  surface  of  the  valves,  as  I  have 
done  so  for  0.  resiqnnata,  but  a  glance  at  the  respective  illustrations  ■svill  suf- 
fice to  explain  the  differences  in  the  species  under  description.  These  in  the 
ventral  valve  are  evinced  in  the  narro^vness  of  the  median  ridge  and  less  in- 
clined slope  of  the  occlusor  muscular  impressions ;  while  in  the  dorsal  valve 
the  space  occupied  by  the  occlusor,  devaricator,  and  ventral  adjuster  muscles 
is  wider  than  in  0.  resv.pinata ;  there  is  also  a  singular  impression  at  the  base 
of  the  fissure  marked  N.  in  the  figure,  and  which  is  with  some  uncertain ty 
referred  to  the  pedicle  muscle. 

0.  Michelini  is  not  a  rare  shell  in  Scotland.  In  Lanarkshire  it  occurs  at 
Langshaw  Burn  at  three  hundi-ed  and  seventy -five  fathoms  lower  than  the 
"  Ell  Coal ;"  at  Brocklcy  and  Middlehobn,  near  Lesmahago ;  Auchentibbcr, 
Calderside,  and  PhiUipshiil,  High  Blantyi-e ;  Capel  Rig,  East  Kilbride ;  and  at 
Robroyston,  north  of  Glasgow.  In  Reiifrewshire,  at  Orchard-quarry,  Thoridie- 
bank;  Barrhead  and  Ilowood,  near  Paisley.  In  Ayrshu-e,  at  Roughwood, 
West  Broadstone,  and  Treehorn,  near  Bcith;  Auciicnskeigh,  Dairy,  Gold- 
craig,  and  Moukredding,  near  Kilwinning ;  llallerhirst,  Steyenston ;  Craigip, 
near  Kilmarnock,  and  Cessnock  near  Gdston.  In  Stirlingshire  it  is  found  in 
several  stages.  At  Craigeuglen,  the  Campsie  main-limestone  and  Corrie  Burn. 
In  Dumbartoushii-e,  at  Castlecary.  In  Pifcsliii'e,  at  CharlestoMTi  and  Limekilns, 
above  Queensfcrry. 

*  Anomi(B  ttnaia  of  Ui'c,  "  Historj-  of  Ruthcrglen  aiid  East  Kilbride :"  1793.  V\.  xiv., 
figs.  13  and  l<t. 
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Genus  Strophomena.    Rafinesquc.    1820, 

This  palseozoic  genus  appears  to  have  been  as  much  restricted  iu  its  vertical 
range  as  was  Ortfiis,  for  but  a  single  species  is  known  to  me  from  the  Scottish 
Carboniferous  strata,  and  no  well  authenticated  example  of  the  genus  appears 
fo  have  been  observed  in  any  of  the  subsequent  periods.  The  shells  of  which 
this  group  is  composed  vary  considerably  in  shape  and  character,  being 
generally  semi-circular,  with  a  long  straight  hinge-line,  the  ventral  valve  being 
either  convex  or  concave,  while  the  dorsal  one  usually  follows  the  curves  of  the 
other. 

XXrV. — Strophomena  ehomboidalis,  Wahl.,  var.  analoga,  PliiUips.    PI.  i., 

figs.  26-33. 

Anomites  rhomhoidaUs,  Wallenberg,  Acta.  Soc.  Ups.,  vol.  iii.,  p.  65,  No.  7, 1821. 
=  Produda  depressa,  Sowerby,  Min.  Con.,  tab.  459,  1823 ;  Producta  anal- 
oga, Phillips'  Geol.  of  York,  vol.  ii.,  p.  215,  pi.  vii.,  fig.  10,  1836.  etc. 
Of  this  species  there  are  two  well  marked  varieties,  _  the  first  or  typical 
one  varies  somewhat  iu  shape,  but  is  more  often  semicii-cular,  with  a  very 
long  hiuge-line.  The  ventral  valve  is  geniculated,  or,  in  other  words  but  slightly 
convex  or  flattened  up  to  a  certaiu  distance,  and  up  to  a  certain  age,  when 
the  valve  becomes  suddenly  deflected  downwards  at  almost  right  angles. 
The  margin  is  undulated ;  concave  near  the  cardinal  angles,  it  afterwards  bidges 
out  to  form  in  front  another  slight  inward  or  outward  curve.  On  the  flattened 
portion  of  the  valve  there  exists  a  variable  number  of  slightly  undulating  and 
irregular  concentric  wriakles  which  turn  outwardly  towards  the  cardinal  angles, 
and  thus  follow  the  marginal  curves.  The  entire  sui'face  is  also  covered  with 
numerous  thread-like  radiating  striee,  and  a  small  circular  foramen  is  generally 
observable  in  the  young,  or  up  to  a  certam  age,  when  it  becomes  obliterated 
or  cicatriced  in  the  adult.  The  dorsal  valve  usually  follows  the  curves  of  the 
opposite  one,  and  is  similarly  wrinkled  and  striated.  The  area  in  both  is 
narrow  and  sub-margiual, 'with  a  small  fissui-e  in  the  ventral  one,  partially  covered 
by  a  pseudo-deltidiam.  In  the  interior  of  the  ventral  valve  two  divergmg 
teeth  articulate  with  correspoudiag  sockets  in  the  opposite  valve.  The  muscu- 
lar impressions  in  this  valve  are  margined  by  a  semicircular  ridge,  contiaued 
from  the  base  of  the  teeth,  and  curving  on  either  side  so  as  to  produce  a  saucer- 
shaped  depression ;  the  occlusor  leaves  a  scar  on  either  side,  close  to  a  small 
median  ridge,  the  devaricator  filling  on  either  side  the  anterior  portion  of  the 
cavity ;  the  ventral,  adjustor,  and  pedicle  muscles  do  not  appear  to  have  pro- 
duced any  very  definite  scars,  but  it  is  liiglily  probal)le  tliat  an  attachment  for 
these  muscles  existed  in  the  posterior  portion  of  the  saucer-shajied  depression 
above  described,  from  the  fact  that  a  small  circular  peduncular  ioramen  is  also 
sometimes  observable  at  a  short  distance  from  the  extremity  of  the  beak,  and 
wliich  denotes  that  a  pedicle  muscle  must  have  existed,  although  the  foramen 
became  closed  as  soon  as  the  animal  found  it  could  dispense  with  the  moorings 
requii-ed  dm-ing  the  early  stages  of  its  development.  In  the  ulterior  of  the 
dorsal  valve  the  cardinal  process  is  divided  into  two  lobes,  and  not  connate  with 
the  diverging  socket-ridges.  Prom  the  base  of  this  a  slight  median  ridge  runs 
down  and  separates  the  two  pairs  of  occlusor  scars,  which  are  bordered  by  pro- 
minent ridges.  The  vascular  impressions  consist  of  large  primary  vessels,  which 
run  at  once  dii-cet  to  a  shf)rt  distance  from  the  frontal  margin,  when  they  be- 
couie  rellectcd  on  cither  side  to  surround  the  ovarian  spaces. 

Tlu!  second  variety,  or  Jjept.  distoria  of  J.  de  C.  Sowerby  (Min.  Con.,  tab. 
015,  ilg.  3)  is  more  pro])erly  speaking  a  malformation  of  the  StropL  rhom- 
boidalis,  var.  uvaUxia,  and  in  which  the'  dorsal  valve  becomes  convex  instead  of 
concave;  but  tdl  the  other  characters  are  similar  to  those  of  the  lypical  shape. 
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and  the  name  distorta  should  therefore  be  retained  only  as  a  varietal  designa- 
tion. 

In  1SJ?3,  Prof,  de  Kouinck  observed  witli  justice  that  it  was  impossible  to 
distinguish  the  Silurian /S'//-o/j/?.  rhomboidaHsiYom  the  Carboniferous  <SY.  analoga, 
and  he  united  the  two,  as  well  as  several  others,  under  a  single  denomination ; 
and  altliough  the  generality  of  palaeontologists  have  preferred  retaining  the  two 
as  distinct  species,  they  have  also  admitted  that  it  was  scarcely  possible  to 
separate  the  Siliu'ian,  Devonian,  and  Carboniferous  specimens.  Both  varieties 
have  been  found  in  Scotland;  while  the  typical  form  has  sometimes  attained  an 
inch  and  a-quarter  in  length  by  two  and  a-hidf  in  breadth,  and  still  larger  indi- 
viduals have  been  obtaiued  in  England  and  in  Ireland.  In  Stii-luigshire  the 
typical  variety  is  found  in  the  Campsie  main-limestone  and  Corrie  Burn  beds ; 
wliUe  the  variety  distorta  occurs  at  Gare  in  Lanarkshu-e,  at  two  liundred  and 
thirty-nine  fathoms  below  the  "  Ell  coal,"  and  three  hvmdred  and  forty-three  at 
Waygateshaw ;  in  Henfrewshire,  at  Davieland-quarry,  near  Thornliebank. 

Sub-genus  Stkeptokuynchus.    King.    1849. 

The  shells  composing  this  sub-genus  are  closely  related  to  Strophomena ;  they 
are  usually  semieirciQar,  convex,  or  concavo-convex,  and  externally  striated; 
the  ventral  valve  possessmg  a  prolonged  and  oftentimes  bent  or  twisted  beak. 
But  a  single  species  and  some  varieties  occur  in  Scottish  Carboniferous  strata. 

XXV. — STBEPTOEHyNCHUS  CRENISTRIA.     Phillips.     PI.  i.,  figs.  16-25. 

Spinfera  crenistria,  Phillips'  Geol.  of  Yorkshire,  vol.  ii.,  pi.  h..,  fig.  6,  1836. 
Spirifera  amchnoidca,  S.  senilis,  and  S.  radialis  of  PhUlips ;  Orthis  Kellii, 
0.  ryliiidrica,  0.  caduca,  0.  gramdosa  (?),  and  0.  Bechei,  M'Coy ;  0.  Sharpei, 
Portlock ;  and  0.  Portlockiana,  Semeiu)w,  appear  to  be  either  synonyms  or 
simple  varieties  of  Str.  crenistria  of  Phillips. 

The  shells  of  which  this  species  is  composed  are  more  often  compressed  and 
semicircular ;  the  hinge -line  straight,  and  either  a  Utile  shorter  or  slightly  ex- 
ceeding the  width  of  the  shell  at  the  prolonged  acute  cardinal  angles.  The 
valves  vary  considerably  in  their  curves  and  directions ;  in  some  specimens  they 
arc  both  convex  or  much  compressed,  and  straight  throughout,  while  in  other 
examples  the  dorsal  one  alone  is  convex,  or  flat  to  a  certam  distance,  when  it 
becomes  deflected,  and  assumes  a  lesser  or  greater  degree  of  convexity ;  the 
ventral  valve  being  in  the  same  shell  convex  at,  and  to  some  distance  from,  the 
beak,  when  it  becomes  slightly  concave  towards  the  margms,  following  the 
curves  of  the  opposite  valve.  The  area  m  the  dorsal  valve  is  linear,  while  that 
of  the  ventral  one  varies  much  in  breadth  and  regularity  on  account  of  the  beak 
being  sometimes  twisted  more  to  the  one  than  to  the  other  side.  The  ventral 
area  is  likewise  divided  by  a  triangular  fissm*e,  covered  by  a  pseudo-deltidium. 
Exteriorly  the  valves  are  ornamented  with  numerous  strong  racUatmg  crenu- 
lated  stria;,  of  unequal  thickness,  which  increase  in  number  towards  the  margin, 
while  the  interspaces  are  similarly  and  jjartially  occupied  by  one  or  more  snudlcr 
longitudinal  striaj.  In  the  interior  of  the  dorsal  valve  a  strong  hinge-tooth  is 
situated  on  either  side  at  the  base  of  the  fissure,  supported  by  small  dental  or 
rostral  plates.  The  muscuhir  hnpressions  form  a  saucer-sha])ed  de})ression, 
partially  siu-roimded  by  a  slightly  elevated  ridge  ;  the  occlusor  (A)  occupies  the 
central  portion,  and  forms  two  small  elongated  impressions,  separated  by  a 
slightly  elevated  mesial  i-idge,  and  on  either  side  are  the  larger  scars  (K),  appa- 
rently composed  of  two  parts,  the  anterior  or  central  l)eing  due  to  the  divarica 
tor,  while  the  other  or  outer  one  would  be  produced  by  the  ventral  adjuster? 
In  the  interior  of  the  dorsal  valve,  the  cardmal  process  (to  which  were  affixed 
the  divaricator  muscvdai*  fibres)  is  composed  of  t^wo  testaceous  projections. 
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The  socket-plates  are  large,  and  partially  united  to  the  lower  portion  of  the  car- 
dinal process.  Under  these,  on  the  bottom  of  the  valve,  may  be  seen  the 
quadruple  impressions  left  by  the  occlusor,  and  which  occupy  above  one -third 
of  the  length  of  the  valve,  and  are  arranged  in  pans,  divided  by  a  short  rounded 
median  ridge. 

Many  so-termed  species  appear  to  have  been  created  out  of  this  most  variable 
species,  and  indeed  it  is  most  puzzUng  and  difiicult  to  say  how  far  we  may  be 
permitted  to  limit  the  extent  of  variation,  but  it  has  appeared  to  me  (after  a 
minute  and  lengthened  examination  of  a  multitude  of  English,  Irish,  Scotch, 
and  foreign  examples  of  these  said  species)  that  they  all  appear  so  intimately 
connected  and  linked  together  by  intermediate  and  insensible  graduations  of 
shape,  that  one  would  not  be  justified,  I  think,  in  maintaining  as  distinct  what 
ought  in  reaUty  to  be  united.  In  Scotland  we  find  examples  which  might  be 
referred  to  the  Strep,  crenidria,  St.  arachmdeus,  St.  senilis,  St.  radialis,  and 
St.  KeUii,  and  of  most  of  which  representations  are  given  in  our  plate ;  but 
considering  St.  crenistria  as  the  typical  shape,  if  any  of  the  other  names  are 
retained,  they  should  be  so  sunply  as  varietal  designations.  St.  crenistria  has 
sometimes  attained  considerable  dimensions,  a  Scottish  example  having  mea- 
sured three  inches  in  length  by  four  and  a-half  in  width,  and  of  this  an  outline 
(fig.  17)  will  be  found  in  our  plate,  and  the  British  Museum  possesses  a  Bel- 
gian example  of  stiU  larger  proportions.  It  is  also  a  Devonian  as  well  as  a 
Carboniferous  species. 

rig.  16  of  our  plate  would  agree  with  Phillips'  original  typical  form  of  St. 
crenistria.  St.  arachnoideus  is  a  stiU  more  depressed  condition  of  the  species, 
while  m  the  variety  senilis  the  convexity  of  the  ventral  valve  is  unusually  great. 
In  St.  Kellii  the  dorsal  valve  is  more  than  ordinarily  convex,  with  a  sliglit  de- 
pression along  the  middle,  while  the  ventral  valve,  convex  at  or  about  the  beak, 
becomes  concave  towards  the  margin.  The  external  sculpture  varies  likewise 
in  different  specimens,  for  it  so  happens  that  the  larger  radiatmg  striae  are  at 
times  so  close  that  there  exists  hardly  space  suificient  for  a  single  smaller 
longitudinal  stria;,  wliile  on  the  contrary,  in  other  examples,  in  the  intervening 
spaces,  there  is  room  for  two  or  more  distinct  but  smaller  longitudinal  strias, 
and  in  this  last  category  wiU  be  found  located  the  aS*.  radialis.  If,  there- 
fore, wc  are  to  maintain  as  distinct  the  so-termed  species  enumerated 
at  the  commencement  of  this  description,  it  will  be  necessary  to  create  as  many 
more,  for  it  wiU  be  often  most  puzzling  to  know  where  to  locate  several  of 
those  intennediate  shapes  which  unite- /S*!^.  setiilis  and  St.  radialis  to  St.  crenis- 
tria, etc.  The  varieties  crenistria  and  radialis  were  figured  by  David  Ure  in 
his  "  History  of  Rutlierglen  and  Kilbride  :"  1793. 

St.  crenistria  and  its  varieties  radialis  and  senilis  occur  in  many  Scottish 
localities.  At  Gare  ui  Lanarkshire  it  occurs  at  two  hundred  and  thirty -nine 
fathoms  below  "Ell  coal,"  and  llu'cc  ImnchT.d  and  forty-one  at  Eaes  Gill.  It  is 
found  also  at  Brockley  and  Middlehohn,  near  Lcsmahago  ;  Auclicntibber,  High 
Blantyre ;  liobroyston,  north  of  Glasgow ;  and  at  Philipshill  and  Darnley- 
quarries,  East  Kilbride.  In  licnfrcwshire,  at  Ban-head  and  Orchard-quarry, 
Thornliebank.  In  Dumbartonshire,  at  Netherwood,  near  Castlecary.  In  Ayr- 
shire, at  Roughwood  and  West  Broadstone,  Bcith ;  Auchcnskeigh,  near  Dairy ; 
Goldcraig  and  Monkrcdding,  Kilwinning;  HaUcrhirst,  Stcvenston;  Craigie, 
near  Kilmarnock  ;  Neatherncwton  and  Moscow,  parish  of  Loudon ;  and  Mea- 
dowfoot,  near  Druniclog ;  also  Cessnoek,  near  Galsl-on.  In  Stnlingshire  it  is 
found  in  several  stages.  In  the  Balglass  and  MiU  Burn  beds,  the  Campsie 
main-limestono,  and  Come  Burn  beds.  It  occurs  also  in  Arran  and  Bute. 
In  Fifcshire  (he  varieties  above  enumerated,  as  well  as  St.  Kellii  have  been 
found  at  Limekilns,  above  Queensfcrrv. 
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Family  Prodtjctidje. 

In  the  second  volume  of  the  "  Geologist"  the  characters  of  the  Product idrp. 
have  been  fully  described  and  illustrated,  we  wiU,  therefore,  generally  observe 
that  this  family  has  been  divided  into  four  genera,  or  sub-genera,  Prod/icfi's, 
Aiilosteges,  Str'ophalosia,  and  Chondes,  but  that,  as  they  all  bear  too  natural  and 
intimate  a  relation  towards  each  other,  and  that  the  characters  brought  forward 
for  separating  or  distmguishmg  the  four  groups  above  named  are  of  somewhat 
questionable  value  or  importance,  I  am  disposed  to  consider  that  AulosUvjes, 
Strophalosia  and  Chonetes  cannot  be  regarded  as  more  than  sub-genera  or  modi- 
fications of  Produdiis.  No  calcified  processes  exist  for  the  support  of  the  oral 
arms.  In  the  Carboniferous  rocks  of  Scotland  Prodiidus  and  Chonetes  alone 
have  been  hitherto  discovered. 

Genus  Pkoductus.     Sowerby.     1814. 

Fifteen  or  sixteen  species  of  Productus  have  been  found  in  Scottish  Car- 
boniferous strata,  and  wliich  have  been  cluefiy  distinguished  by  their  external 
shape  and  scidpture,  for  of  the  lai-ger  number  no  interiors  have  been  hitherto 
procured.  The  interior  details  appear  to  vary  but  little,  but  there  exists  some 
smaU  marked  dissimilarities  in  certain  species,  and  in  order  to  avoid  unnecessary 
repetitions,  we  wiU  at  once  notice  their  general  features. 

In  Produdus  the  internal  siirface  of  the  ventral  valve  is  concave,  a  narrow 
mesial  ridge,  originating,  under  the  extremity  of  tlie  beak,  separates  two 
elongated  ramified  or  dencUitic  impressions  which  are  attributed  to  tlie  adductor 
or  ocelusor  muscle ;  and  almost  on  a  level,  immediately  under  or  above,  but 
outside  of  these,  there  exists  two  deep  longitudinally  striated  subquadrate  im- 
pressions, which  are  in  aU  probabdity  due  to  the  cardinal  or  divaricator  muscles. 
Impressions  referable  to  adjustor  and  pedicle  muscles  have  not  been  hitherto 
found,  although  Mr.  Hancock  is  of  opinion  that  adjustor  muscles  must  have 
existed  and  been  arranged,  so  as  to  keep  the  valves  adjusted  to  each  other,  and 
thus  to  have  acted  as  a  substitute  for  the  regularly  articulated  hinge,  which  is 
certainly  absent,  if  not  in  aU  (?)  at  least  in  the  generality  of  known  species. 
Tlie  only  points  remaining  to  be  noticed  in  connection  with  this  valve  are  the 
deep  eoiicave  sub-spiral  depressions  visible  in  the  interior  of  some  thick  shelled 
Producti,  such  as  P.  gigantem,  and  hallows  which  were  probably  occupied  by 
the  spiral  arms. 

The  internal  surface  of  the  dorsal  valve  is  more  or  less  convex,  sometimes 
almost  flat,  and  presents  in  the  middle  of  the  hinge-line  a  prominent  bilobed,  or 
trilobed  projection  or  cardinal  process,  whose  upper  surface  having  atforded  at- 
tachment to  the  cardinal,  or  divaricator  muscle.  Under  this  a  narrow  h)ngi- 
tudiual  ridge,  or  septiun,  generally  extends  to  about  half  (or  more)  of  the 
length  of  the  valve,  and  on  either  side  are  seen  the  ramified,  or  dendritic  im- 
pressions whicli  we  consider  to  be  attributable  to  the  adductor,  or  posterior 
and  anterior  ocelusor  muscles  ;  these  ai-c  at  times  situated  so  close  together  on 
either  side  of  the  metUau  ridge,  as  to  render  the  quadruple  attachment  not  so 
distinct  as  could  be  desii-ed,  but  they  are  well  defined  in  some  valves  of  Pro- 
dudus longisphius,  as  may  be  seen  by  a  referc-uee  to  fig.  16  of  our  plate  II.  Out- 
side, and  in  front  of  tlie  muscular  scars  above  described  are  the  two  "  rcniform 
impressions."  Their  surface  is  generally  smooth ;  they  are  bounded  with 
ridges,  and  after  dividing  the  ocelusor  muscles,  proceeded  in  an  oblique  and 
almost  horizontal  direction,  then  turning  abruptly  backwards,  terminate  at  a 
short  distance  from  theii"  origin.  There  exists  also  in  many  species,  but  not  in 
all,  two  prominences,  one  on  each  side  of  the  median  ridge,  and  close  to  the 
base  of  the  muscular  scars.  The  internal  surface  of  Productus  is  covered  with 
innumerable  granidations  and  spiuose  asperities.  The  slieU  itself  being  likewise 
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minutely  perforated*  Exteriorly  the  surface  is  variously  sculptured,  and 
sparingly  or  closely  covered  with  hollow  tubular  spines.  It  was  also  during 
the  deposition  of  the  Carboniferous  deposits  that  the  greatest  number  of  species 
and  individuals  prevailed,  for  as  many  as  fifty  speciesare  said  to  occur  ;  but  it 
is  not  always  easy  to  distinguish  certain  forms  which  may  after  all  be  but 
varieties  of  some  of  the  better  determined  or  characterised  species.  It  is  ve^ 
desirable  1o  see  the  complication  of  species  disappear ;  and  when  a  single  well 
defined  species  is  made  to  absorb  one  or  haK  a  dozen  old  and  unrecognizable 
ones,  it  is  a  favour  to  science ;  and  oiu-  constant  efforts  should  tend  to_  remove 
useless  names  from  the  nomenclatm-e,  and  seek  the  points  of  similarity  with 
eveu  more  assiduity  than  the  differences  which  we  are  prone  to  exaggerate  m 
the  constant  desne  to  create  new  species. 

XXVI.— Productus  GiGAJfTETJS.f  Martin  sp.  PI.  v.,  figs.  1-4. 
Aiiomites  giganteus.  Martin,  Petrif.  Derb.,  pi.  xv.,  fig.  1,  1809. 
Tliis  shell  varies  somewhat  in  shape  according  to  age  and  specimen,  but  is 
usually  more  or  less  transversely  oval,  and  dilated  at  the  sides.  The  hiuge- 
line  is'  straight,  and  generally  exceeds  m  width  the  other  portions  of  the  shell. 
It  usually  possesses  no  hing'e-area,  but  in  some  exceptional  specimens  there  ex- 
ists a  rudimentary  one,  especially  in  the  ventral  valve ;  no  teeth  or  sockets  ever 
existed  for  the  regular  articulating  of  the  valves.     The  ventral  valve  is  very 


Ligli.  8. — Pfuductttg  f/iqaiiteiis.* 
A,  Interior  of  the  Dorsal  Valve.    B,  Intenor  of  the  Ventral  Valve,  >vith  the  lunbo  removed. 
C,  Ideal  section  of  both  valves.     D,  Hincre-line  of /I  ;  .;,  cardinal  process  ;  a,  adducta,  or  oc- 
clusor;  V,  divaricator  muscles  ;   i,  oral  processes  (?)  ;    *>  hollows  occupied  by  the  spiral 
arms;  v,  vascular  impressions  ;  h,  hinge  ai-ca. 

t  These  figures  are  by  Mr.  S.  P.  Woodward ;  more  detailed  representations  vviU  be  found 
in  our  plate.  »  t^   i     *, 

•  For  synonyms  and  more  ample  details  on  all  that  pertains  to  the  species  of  Productus  con- 
sult Prof,  de  koninck's  excellent  "  Monographic  des  Genres  Productus  et  Chonet€s.  Laege, 
18-17. 

t  Mentioned  by  Ure  in  his  "  ffistory  of  Ruthcrglen  and  East  Kilbride :"  1793.  Page  316,  m 
his  Anomiffi  Echmatse. 
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convex  or  gibbous,  the  cardinal  angles  being  generally  prolonged  or  extended 
in  the  shape  of  aimculate  expansions,  senii-cyhndrically  em-oiled,  and  gradually, 
or  more  or  less  abruptly  separated  from  the  gibbous  portion,  or  body,  of  the 
shell ;  the  beak  is  large,  rounded,  and  often  greatly  incurved,  but  not  always 
overhanging  the  hinge-line.  This  valve  is  also  either  evenly  convex  or  ii-regu- 
larly,  and  more  or  less  deeply  furrowed,  the  surface  being  Kkewise  covered  with 
a  vast  number  of  longitudinal  flexuous  striae,  which  vary  somewhat  in  thickness 
according  to  age  and  specimen,  three  or  four  generally  occupying  the  width  of  a 
Ime  towards  the  middle  or  margin  of  the  shell ;  these  little  ribs  are  also  frequently 
confluent,  bifurcating,  or  suddenly  disappearing,  increasing  in  number  as  they 
approach  the  marginal  portions  of  the  shell,  and  at  short  intervals  giving  bu-th 
to  short  spines,  or  spmulose  asperities,  which  were  more  numerous  and  larger 
upon  the  auriculate  portions  of  the  valve.  The  dorsal  valve  is  concave, 
generally  following  the  curves  of  the  opposite  valve,  somewhat  concentrically 
wi-iukled  near  the  hinge-line,  and  longitudinaly  striated  in  a  very  similar  man- 
ner to  what  we  have  clescribed  for  the  ventral  one.  It  will  not  be  necessary 
to  describe  the  interior  with  any  detail,  since  the  general  description  already 
given,  as  well  as  the  figures  of  our  plate,  will  sufficiently  illustrate  all  the 
characters ;  but  we  may  notice  the  great  tldckness  of  the  ventral  valve  com- 
pared with  that  of  the'  dorsal  one,  wliich  is  usually  thin.  The  ventral  valves 
of  all  species  of  Prod  act  us  do  not  possess  that  extraordinary  thickness  which 
admit  of  those  deep  subspii-al  hollows  for  the  accommodation  of  the  spnal  arms, 
which  are  visible  in  the  present  forms.  The  divaricator  muscular  scars  are 
here  immediately  under  and  outside  of  the  occlusor  ones,  wliile  in  Frodudus 
loiif/ispinus  and  some  other  species,  the  devaricator  impressions  are  almost  upon 
a  level  with  the  occlusor  ones.  In  the  dorsal  valve  the  cardinal  process 
(which  varies  much  in  shape,  according  to  the  specimens  and  age  of  the  indi- 
vidual) is  usually  trilobed,  its  V-shaped  upper  surface  is  usually  striated,  the 
other  impressions  are  clearly  defined  in  the  figure. 

This  is  certainly  the  largest  species  of  the  genus  at  present  known,  some 
English  examples  having  attainea  six  inches  and  two  lines  in  length  by  eleven 
inches  four  lines  in  width ;  and  although  no  Scottish  examples  have,  to  my 
knowledge,  attained  similar  proportions,  some  have  measm-ed  five  and  a-half 
inches  in  length  by  nine  or  ten  in  width. 

Produdus  gigantem  characterises  some  of  the  lower  stages  of  the  Car- 
boniferous system  wherein  Bracliiopoda  have  been  found ;  thus  at  Braidwood 
GlU,  in  Lanarkshire,  it  is  found  for  the  first  time  at  three  hundred  and  ninety- 
seven  fathoms  below  the  horizon  of  the  "  EU  Coal." 

In  Stirlmgshire  it  occurs  in  the  MUl-Burn  beds,  Campsie.  It  was  likewise 
collected  in  the  island  of  Arran,  by  Prof.  Ramsay,  and  in  red  limestone  at  Close- 
burn,  in  Dumfriesshire,  by  the  late  Dr.  Fleming.  In  Ediuburgshire,  at  Joppa. 
Li  Haddington,  at  Cat  Craig,  near  Dunbar.     In  Peebleshire,  at  Carlops,  etc. 

XXVII. — Productus  latissimus.    J.  Sowerby.    PL  ii.,  figs.  8-9,  and  pi.  iv., 

fig.  20. 

Produdus  latissimtts.  J.  Sowerby,  Min.  Con.,  vol.  iv.,  p.  32,  pi.  330,  1822. 
The  shcUs  composing  this  species  are  very  transversely  elliptical  or  spmdle 
shaped,  with  a  long  straight  hinge-line,  and  arc  comj^letely  dejirived  of  area, 
the  breadth  being  more  than  twice  as  great  as  the  length ;  the  ventral  valve  is 
also  very  convex  forming  in  profile  more  than  a  semicircle ;  the  beak  large  and 
much  iucurved,  while  the  passage  from  the  gibbous  body  of  the  valve  into  the 
auriculate  expansions  or  ears  is  so  gradual  as  to  be  more  often  insensible,  and 
does  not  appear  in  the  many  exami)lcs  that  have  passed  under  my  inspection  to 
have  ever  been  so  sharply  separated,  or  defined,  as  is  iisualiy  the  case  with  P. 
giganteus ;  it  is  also  much  more  transverse,  or  elliptical,  than  is  the  last  named 
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shell,  the  dorsal  valve  being  likewise  extremely  concave,  and  follows  the  curves 
of  the  opposite  one.  Tlie  surface  in  both  valves  is  coarsely  striated,  the 
flexuous  striae  increasing  irregularly  by  numerous  intercalations,  and  giving 
rise  at  short  intervals  to  many  small  stout  spinidose  projections.  The  striae 
are  also  pi'oportionably  coarser  and  more  s)Hnidous  than  in  the  last  de- 
scribed species,  and  the  shell  itself  much  thinner.  In  the  interior  of  the 
ventral  valve  the  muscular  impressions  appear  to  be  located  nearer  the  extremity 
of  the  beak  than  in  P.  gigcniteus,  and  in  the  dorsal  valve  there  appears  to  exist 
a  ditfereuce  in  tlie  detail  of  the  occlusor  muscular  impressions,  as  may  be  seen 
by  comparing  the  figures  we  have  given  of  the  interior  of  both  species. 
Prodi'.ctKs  lathsiMus  does  not  appear  to  have  ever  attained  anything  like  the 
proportions  of  P.  gigaiitens,  for  the  largest  example  I  have  seen  did  not  much 
exceed  some  two  inches  in  length  by  four  and  a-half  in  width. 

Sowerby,  Phillips,  de  Koninck,  de  Verneuil,  and  the  generality  of  authors 
have  considered  the  two  shells,  though  closely  allied,  to  be  separate  species,  and 
I  am  disposed  to  coincide  with  their  view,  although  some  few  palaiontologists, 
and  in  particular  Prof.  M'Coy  states  "  positively  that  the  distinctions  do  not 
really  exist ;"  and  it  may  be  here  mentioned  that,  although  the  two  species  are 
occasionally  found  in  the  same  strata  and  localities,  more  often  the  one  form  is 
common,  where  the  other  is  absent. 

In  Scotland  P.  latissbnus  is  also  one  of  the  most  characteristic  species  in 
some  of  the  lower  stages  of  the  Carboniferous  system.  It  is  found  in  Lanark- 
shire at  two  different  levels,  tlius,  at  Belston  Burn  it  occurs  at  two  hundred 
and  sixty-five  fathoms  below  "Ell  Coal,"  and  three  hundred  and  ninety-one  at 
Braidwood  Gill,  also  at  Brockley,  near  Lesmahago.  In  Renfrewshii'e  at  Arden- 
quarry,  ThorUebank.  In  Ayrshire,  at  Rouglnvood  and  West  Broadstone, 
Beitli ;  Auchenskeigh,  Daky ;  Goldcraig  and  Monkredding,  near  Kilwinning ; 
Hallerhirst,  Stevenston;  Nethernewton  and  Moscow,  parish  of  Loudon; 
Meadowfoot,  near  Drunclog  and  MuUockhill,  near  Dah-y.  In  Stirlingshire  it  is 
known  to  Mr.  Young  but  from  the  Craigengleu  (Campsie)  beds.  In  Buteshire, 
in  the  island  of  Arran. 

XXVIII. — Prodttctus  semireticulatus.    Martin.     PI.  iv.,  figs.  1-12. 
Var.  A.,  Anomifes  semireticnlafus,  Martin,  Petrif.  Derb.,  p.  7,  pi.  xxxii.,  figs. 
1-2,  and  pi.  xxxiii.,  fig.  4,  1809,  =  P.  antiquatiis,  Sow.,  Min.  Con.,  vol.  iv., 
pi.  cccxvii.,  figs.  2,  3,  4,  =  P.  Scotiais,  Sow.,  Min.  Con.,  pi.  Ixix.,  fig.  3,  = 
P.  snlcatus,  Sow.,  Min.  Con.,  tab.  cccxix.,  fig.  2,  etc. 

Var.  B.,  or  Martini,  Sow.,  Min.  Con.,  tab.  cccxvii.,  figs.  2,  3,  4.,  1821,  = 
Anomites  produchis,  Martin,  Petrif.  Derb.,  tab.  xxii.,  figs.  1,  2,  3,  1809,  = 
P.  concinnus,  Sow.,  Min.  Con.,  tab.  cccxviii.,  fig.  1. 

This  species  has  varied  much  in  its  general  sliajie,  and  I  entirely  coincide 
with  Prof,  de  Koninck,  while  considering  P.  semireiicvIafiiSy  antiquatuK, 
Martini,  concinnus,  sulcatns,  and  I  will  add  Sroticus,  as  simple  variations 
in  shape  of  a  single  type  or  species,  for  which  the  term  seniireticulatnx  has 
been  adopted.  These  varieties  are  all  so  intimately  connected  by  in- 
sensible gradation,  that  it  would  often  be  impossiljlc  to  say  to  which 
in  particular  certain  specimens  should  l)c  referred.  Some  palfcontologists, 
who  do  not  retain  as  distinct  species  all  the  names  above  recorded,*  woiUd 
li(jwever  preserve  several  of  them  as  varietal  denonunations ;  but  after 
the  careful  examination  of  a  multitude  of  specimens,  I  am  disposed  to  retain 
but  two,  and  wliich  for  couveuicucc  will  bo  here  briefly  noticed  under  separate 
lieads. 

*  There  are  other  synonyms,  hut  whicli  cnimot  he  hero  recorded.  In  my  Monogi'aph  of 
BriiiBh  CarboniferouB  Brachiopoda  lull  details  will  be  found. 
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Var.  A,  Producfws  semireticHlatvs,  figs.  1-8,  is  transversely  oval,  or  of  a 
rounded  quadrate  shape,  but  it  is  also  at  times  somewhat  elongated,  the  hinge- 
line  being  either  rather  shorter  or  as  long  as  the  greatest  width  of  the  shell.  The 
ventral  valve  is  always  gibbous,  with  and  sometimes  without  a  shallow  longitu- 
dinal median  sinus,  or  depression,  the  auriculate  cardinal  expansions  being 
moderately  developed  but  clearly  defined ;  the  beak  is  wide  and  incurved,  both 
usually  covered  with  irregular  concentric  wrinkles,  always  larger  and  deeper 
upon  the  auriculate  expansions,  and  the  entne  surface  of  the  shell  is  covered  with 
numerous  radiating  longitudinal  rounded  stria?,  from  which  project  at  variable 
intervals  tabular  spines  of  moderate  length.  The  width  of  the  striae,  as  well  as 
the  interspaces  between  them,  varies  also  according  to  the  specimen,  two  or 
more  usually  occupying  the  breadth  of  a  line.  The  larger  number  are  simple, 
but  others  bifurcate  here  and  there,  and  sometimes  two  or  more  (in  rare  cases) 
will  unite  towards  the  margin,  so  as  to  form  iDut  a  single  rib,  wliUe  others  are 
due  to  intercalation.  Several  ribs  will  also  at  times  cluster  together,  so  as  to 
produce  an  elevation,  and  thus  giving  the  frontal  portion  of  the  shell  a  some- 
what grooved  appearance.  The  spuies  are  likewise  more  numerous,  larger  and 
longer  in  certain  examples  than  in  others,  but  always  most  so  upon  the  am-iculate 
portions  of  the  valves.  The  dorsal  valve  is  slightly  concave,  or  flattened  to 
some  distance  from  the  hinge,  so  that  a  considerable  space  was  left  free  for  the 
soft  portions  of  the  animal ;  the  external  sculpture  is  also  very  similar  to  that 
which  has  been  described  for  the  opposite  valve.  The  ventral  valve  is  tliicker 
than  the  dorsal  one ;  both  become  extremely  thin  and  sometimes  recurved 
near  their  margin.  The  interior  of  both  valves  have  been  often  procured,  and 
in  excellent  preservation,  as  may  be  seen  from  the  figures  of  our  plate,  and  we 
will  merely  notice  that  in  the  ventral  valve  the  occlusor  impressions  are  situated 
almost  upon  a  level  with  the  divaricator  scars,  and  much  lower  in  the  valve 
than  for  example  in  P.  (jlgantcnft,  etc.  In  the  dorsal  valve  the  occlusor  impres- 
sions are  often  beautifully  sculptiu-ed,  and  the  cardinal  process  is  trUobed. 

P'roducAus  semiretlculutus  has  sometimes  attained  large  dimensions,  a  Scottish 
specimen  represented  in  our  plate  has  measured  two  inches  three  Unes  in  length 
by  two  and  a-half  inches  in  width,  and  it  has  elsewhere  assumed  stiU  larger 
proportions.  P.  siilcatus  appears  to  be  notliing  more  than  a  smaller  variety  of 
the  same,  wherein  the  mccUan  sulcus  of  the  ventral  valve  is  more  than  iisuaUy 
deepened,  and  upon  the  lateral  portions  of  the  beak  (close  to  the  auriculate  ex- 
pansions) there  existed  sometimes,  but  not  always,  a  somewhat  elevated  ridge, 
with  a  row  of  rather  large  prominent  spines.  P.  Scoticus  appears  to  me  to  be 
undoubtedly  a  variation  of  shape  only  of  the  species  under  description,  and  not 
of  P.  gigunteus,  as  has  been  supposed  by  some  palseontologists.  I  have  had  the 
loan  of  the  original  figured  specimens  for  several  mouths  in  my  possession,  and 
both  valves  will  be  foimd  represented  in  oiu-  plate. 

Var.  B,  or  Martini,  figs.  10-12,  is  distinguished  from  the  preceding  one  by 
the  gi'cat  length  and  irregularity  of  its  anterior  prolongation;  the  arched  beak 
is  suddenly  bent  downwards  in  an  almost  straight  line,  giving  to  some  speci- 
mens a  peculiarly  elongated  and  geniculated  appearance.  The  dorsal  valve  is 
slightly  flattened  to  some  distance  from  the  hinge-line,  when  it  closely  follows 
the  cuiTCS  of  the  opposite  one.  The  thinness  of  the  shell  sometunes  makes  it 
liable  to  fracture  at  some  distance  from  the  beak,  as  may  be  seen  in  one  of  the 
figures ;  the  lateral  ])ortions  of  the  valve  are  likewise  much  dilated,  with 
numerous  spmes  sometimes  projecting  from  the  auriculate  portions  of  the 
valve.  The  beak  is  concentrically  wrinkled,  and  the  entire  surface  is  covered 
with  thread-like  stria;,  which  bifurcate  sometimes  several  times,  especially  upon 
the  lateral  portions  of  the  shell. 

Tlxis  is  the  variety  to  which  Marlm  in  1809  applied  the  specific  denomination 
of  Anomites  produclus,  and  of  which  Sowcrby's  P.  coucuiuus  is  evidently  only  a 


110  THE    GEOLOGIST. 

smaller  variety  or  synonym ;  P.  semireticidatus,  and  its  variety  Martini  is  one  of 
the  commonest  species  of  the  genus  we  find  in  Scotland. 

In  Lanarksliire  it  aas  been  collected  in  several  stages ;  thus,  in  the  parish  of 
Carluke,  at  Braidwood-meadow,  it  is  found  at  three  hundred  and  seventeen 
fathoms  below  the  "Ell  coal,"  three  hundred  and  forty-three  at  Langshaw 
I3urn,  three  hundi-ed  and  seventy-five  at  Mosside  and  Nellfield,  three  hmidred 
and  ninety-one  at  Braidwood  Gill.  It  occm-s  also  at  Brockley,  Birkwood,  and 
Middlehobn,  near  Lesmahago  ;  Caldcrside,  East  Kilbride ;  on  the  east  bank  of 
the  Avon,  near  Strathavon ;  and  Bobroyston,  north  of  Glasgow.  Li  Beufrew- 
shire,  at  Arden-  and  Orchard-quarries,  Thornliebank  ;  Barrhead  and  Howood, 
near  Paisley.  In  Ayrsliire,  at  Boughwood  and  West  Broadstone,  Beith; 
Auchenskeigh,  Dab-y  ;  Goldcraig  and  Monki-eddiug,  near  Kil\niming ;  Cessnock, 
parish  of  Galston;  Ketheruewton,  parish  of  Loudon;  Craigie,  near  Kilmar- 
nock. In_  Dumbartonshire,  at  Netherwood  and  Castlecary.  In  Stirlingshire 
it  occurs  in  several  stages,  such  as  Craigenglen,  Balglass  Bm-n,  ]\Iill  Burn, 
Balgrochan,  Campsie  main-limestone  and  ironstone,  black  limestone  and  shale 
of  South  Hill  (Campsie),  Balquarha^e  and  Corrie  Burn.  It  has  also  been  col- 
lected in  Bute,  in  Eueshire,  and  in  the  Lothians. 

XXIX. — Productus  longispinus.     Sowerby.     PI.  2,  figs.  10-19. 

Prodtidus  longispimis,  Sowerby,  Min.  Con.,  vol.  i.,  p.  154,  pi.  Ixviii.,  fig.  1, 
1814,  =  P.  Flemingii,  Sow.,  =  P.  spinosus,  Sow.,  =  P.  lohatus.  Sow.,  etc. 

The  sheU  we  are  about  to  describe  somewhat  resembles  P.  semireticidatus, 
but  is  always  a  much  smaller  species,  and  well  distinguished  by  some  of  its  in- 
terior details.  It  is  usually  slightly  transverse,  but  sometimes,  though  more 
rarely,  a  little  longer  than  wide,  the  liinge-line  being  about  as  long  as  the 
greatest  width  of  the  shell.  The  ventral  valve  is  convex,  and  at  tunes  gibbous, 
with  or  without  a  mesial  sinus,  wliich,  commencing  at  a  short  distance  from 
the  extremity  of  the  roujided  and  inciUTcd  beak,  becomes  wider  and  deeper  as 
it  approaches  the  frontal  margin ;  the  auriculate  cardinal  expansions  are  small 
and  slightly  wrinkled,  whUe  the  entire  surface  of  the  valve  is  covered  wdth 
numerous  small  radiating  rounded  striae,  tolerably  regular  in  their  coui-se  and 
respective  width,  but  augmentmg  in  number  here  and  there  by  the  means  of 
occasional  bifurcation  and  intercalation.  A  few  irregulai'ly  scattered  and  very 
long  slender  tabular  spines  project  from  some  of  the  ribs,  and  are  more  numerous 
on  or  near  the  auriculate  expansions.  The  dorsal  valve  is  concave,  with  a 
small  mesial  rounded  elevation  towards  the  frontal  margm ;  its  surface  is  striated, 
as  we  have  already  described  for  the  ventral  one,  both  valves  bein^  likewise 
marked  with  small  concentric  undulating  wrinkles  on  the  beak,  and  to  some 
distance  from  the  hinge-line.  Beautifully  perfect  interiors  of  both  valves  are 
not  very  rare  iu  certain  localities.  On  the  concave  sui-face  of  the  ventral  one, 
two  elongated  contiguous  dendritic  occlusor  impressions  project  at  times  con- 
siderably above  the  level  of  the  valve,  and  immediately  under  but  outside  of 
these  may  be  seen  the  two  large  longitudinally  striated  subquadrate  imjn-essions 
attributable  to  the  divaricator  muscle.  A  glance  at  our  figures  of  tliis  and  at 
the  corresponding  valve  of  P.  semireticidatus  will  explain  better  than  could  be 
done  with  words  the  difl'erence  in  position  occupied  by  these  muscles  in  the  two 
species.  Tiie  occlusors  iu  the  last-named  shell  are  almost  upon  a  level  and  longi- 
tudinally parallel  with  the  divaricators  ;  while  in  P.  longispinus  the  divaricators 
commence  oidy  at  or  close  to  the  base  of  the  occlusors.  A  dificrcnce  in  the 
arrangement  of  these  muscles  occurs  likewise  in  P.  punctatus,  and  denotes  that 
the  tliree  species  might  be  distinguished  alone  by  the  details  connected  with 
these  interior  arrangements,  and  hence  the  importance  of  seekmg  for  the 
interiors  of  those  species  of  which  wc  do  not  possess — the  detached  valves,  or 
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their  internal  casts,  ^yhich  are  often  quite  as  instructive.  In  the  interior  of  the 
dorsal  valve  the  cardinal  process  is  proportionally  large  and  trilobed,  under 
which  a  median  longitudinal  ridge  extends  to  a  little  more  than  half  the  length 
of  the  valve,  and  becomes  much  elevated  and  thickened  towards  its  extremity ; 
on  either  side  may  be  seen  a  pair  of  dendi'itic  scars  formed  by  the  occlusor 
muscle  ;  the  reniform  impressions  are  also  well  defined,  and  often  much  raised, 
and  the  sm'face  of  the  valve  is  covered  near  its  margin  with  numerous  spinulose 
asperities ;  minute  canals  traversing  the  valves  are  also  clearly  visible  in  the 
shape  of  punctures,  especially  upon  specimens  that  have  been  slightly 
weathered. 

P.  longjspiiius  is  a  common  Scottish  species,  but  which  rarely  attains  or 
exceeds  nine  or  ten  lines  in  length  by  ten  or  eleven  in  width,  and  it  is  quite 
certain  that  several  so  termed  species  have  been  made  out  of  accidental  dif- 
ferences pecidiar  to  certain  specuneus.  I  have  adopted  the  term  lo}igisphius, 
as  it  stands  tirst  among  the  synonyms,  and  because  I  believe  the  species  is 
best  known  by  that  denomination  among  British  palaeontologists.  P.  Flemingii 
•was  badly  draM^n  and  described  from  a  veiy  imperfect  specimen ;  while  P. 
lohatus  is  only  a  variety  in  which  the  median  sulcus  or  furrow  in  the  ventral 
valve  is  deeper  than  usual,  and  is  to  P.  loiigispinus  what  P.  sulcatits  is  to  P. 
semireticidatus,  =,  P.  spinosus  appears  also  to  have  been  drawn  from  a  specimen 
of  the  shell  under  description,  but  wherein  the  median  sinus  has  not  been 
developed.  The  original  figured  specimens  of  all  these  so  teiTQcd  species  were 
kindly  lent  to  me  by  Prof.  Tleming,  and  of  which  figures  will  be  found  in  our 
plate.  Some  other  synonyms  wiU  be  recorded  and  explained  in  my  larger 
work,  but  which  cannot  be  alluded  to  in  the  present  memoir. 

P.  longispinus  occurs  in  several  stages.  At  Braidwood,  in  Lanarkshire,  it 
occurs  at  three  hundred  and  thirty-seven  fathoms  lower  than  the  "  EU  coal;" 
three  hundred  and  thirty -eight  at  Hallcraig;  three  hundred  and  forty-one  at 
RaesGill;  three  hundi-ed  and  forty-three  at  Laugshaw;  three  hunoi-cd  and 
fifty-four  at  Hill  Head ;  three  hundi-ed  and  seventy -one  at  Kilcadzow ;  and 
three  hundred  and  seventy-five  at  Thormnuir  and  Mosside,  all  in  the  parish  of 
Carluke.  It  is  found  also  at  KersegiU  and  Brockley,  near  Lcsmahago; 
Auchentibber  and  Calderside,  High  Blantyre ;  Capel  Rig,  East  Kilbride ;  Uie 
east  bank  of  the  Avon,  near  Strathavon.  In  Renfrewshire,  at  Arden-  and 
Orehard-quames,  Thomliebank.  In  Dumbartonshire,  at  Castlecary.  In  Ayr- 
sJiire,  at  Roughwood  and  West  Broadstone,  Beith ;  xVuchenskeigh,  Dairy ; 
Goldcraig,  near  Kilwinning;  Craigie,  near  Kilmarnock;  and  Nethernewton, 
parish  of  Loudon.  In  Stirlingshire  it  occurs  in  several  stages  at  Craigenglcn, 
Balglass  Burn,  Balgrochan,  the  Campsie  main-Hmestoue,  and  Corrie  Burn. 
In  Buteshne  in  the  island  of  Arran.  In  Midlothian,  at  Dryden,  etc.  In  Had- 
dingtonshire, at  East  Bams,  near  Dumbar,  etc.,  and  is  found  also  in  Eifeshire, 

XXX. — Pkoductus  carbon arius.    De  Koninck.     PI.  iv.,  fig.  14. 

Producfus  carhonarius,  de  Koninck,  Description  dcs  Animaux  Eossilcs  du 
Terrain  Ciirbonifere  de  la  Belgique,  p.  ISl,  pi.  xii.  lis,  fig.  1,  1843,  and 
Monographic  du  Genera  Productus,  pi.  x.,  fig.  4. 

Of  this  species  I  am  acquainted  with  but  a  single  Scottish  example.  It 
measm-es  ten  Hues  in  length  by  eleven  in  width.  The  ventral  valve  is 
somewhat  transversely  oval,  gibbous  and  eveidy  rounded,  with  small  auri- 
culate  expansions,  and  a  hinge-line  as  long  as"  the  greatest  width  of  tiic 
shell.  The  external  surface  is  ornamented  with  numerous  fine  thread-like 
radiating  striae,  tolerably  regidar  in  their  course,  and  bifurcating  but  rarely 
ui)on  their  anterior  ])rolongation.  Erom  each  rib  projects,  at  short  intervals, 
numerous  slender  spines,  the  rib  itself  becoming  tliickeued  at  the  spot  from 
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where  tlie  spiiie  originates.  The  beak  is  small,  iucui'ved,  and  covered  with  a 
few  slight  concentric  wrinkles.  In  the  specimen  under  description  the  dorsal 
valve  could  not  be  seen,  nor  am  I  acquainted  with  its  interior  arrangement. 

Tlie  specimen  here  described  is  stated  to  have  been  derived  from  the  north 
of  Glasgow,  and  is  preserved  in  the  Museum  of  Practical  Geology,  in  London. 

XXXI. — Productus  CORA.     D'Orbigny.     PI.  iv.,  fig.  13. 

I'rodudus  cora,  A.  d'Orbigny,  Paleontologie  du  Voyage  dans  I'Amerique 
Meridionale,  p.  55,  pi.  v.,  figs.  8,  9,  10,  1842,  and  de  Kouinck,  Mou.  du 
Gem-e  Productus,  pi.  iv.,  fig.  4,  and  pi.  v.,  fig.  2,  =  Produda  corrugata, 
M'Coy. 

The  shells  composing  this  species  are  usually  longer  than  wide,  and  some- 
times irregular  in  theii'  anterior  prolongation ;  the  ventral  valve  is  very  convex, 
regularly  vaulted,  and  at  times  slightly  flattened  along  its  middle ;  tlie  auricu- 
late  expansions  are  small,  but  crossed!  by  several  deep  undulating  folds,  which 
extend  to  some  distance  over  the  lateral  portion  of  the  valve,  the  beak  being 
small  and  much  incurved,  wliile  the  hinge-line  is  about  as  long  as  the  greatest 
mdth  of  the  shell.  The  dorsal  valve  is  concave,  following  closely  the  curves 
of  the  opposite  one ;  both  are  covered  with  numerous  longitudinal  slender 
llcxuous  filiform  striae,  wliile  occasional  smaller  ones  are  implanted  between  the 
older,  at  variable  distances  from  the  beak,  and  which  become  gradually  wider 
and  wider,  until  they  acquii-e  the  "nidth  of  those  on  either  side. 

Hardly  a:iy  spines  seem  to  have  adorned  this  shell,  a  few  only  being  some- 
times observable  upon  the  aiiriculate  expansions,  and  near  to  the  hinge-line. 
The  interior  has  still  to  be  discovered,  and  although  the  species  has  attained 
largish  dimensions  in  various  carboniferous  districts,  no  Scottish  example  I 
have  hitherto  seen  did  much  exceed  an  inch  in  length  by  something  less  in 
width. 

P.  cora  does  not  appear  to  have  been  discovered  in  many  Scottish  localities. 
In  Stirlingshire  it  occurs  in  three  different  but  consecutive  stages,  viz.,  the 
Mill  Bum  and  Balgrochan  beds,  and  in  the  Campsie  main-limestone,  and  iron- 
stone. In  Renfrewsliire  it  may  be  collected  at  Arden  quarry,  near  Thornlie- 
bank ;  and  in  Ayrshire,  at  West  Broadstone,  near  Beitli. 

XXXII. — Productus  undatus.     Defrance.     PI.  iv.,  fig.  15-17. 

Produdus  undatus,  Defr.  Diet,  des  Sc.  Nat.,  vol.  xliii.,  p.  35 1,  1826,  and  De 
Koninck  Monographic  du  Genre  Productus,  pi.  v.,  fig.  3. 

In  Scotland  tliis  shell  does  not  appear  to  have  quite  attained  an  inch  in 
diameter,  is  suborbicidar  and  slightly  transverse,  the  hinge-line  being  rather 
shorter  than  the  greatest  width  of  the  shell.  The  ventral  valve  is  very  convex, 
with  small  auriculate  expansions,  while  the  dorsal  valve  is  moderately  concave  ; 
both  are  covered  with  numerous  irregi Jar,  deep,  concentric  folds,  or  uudiUating 
wrinkles ;  and  in  addition  the  entire  surface  is  longitudinally  striated  in  a  very 
similar  manner  to  what  we  have  described  in  the  preceeding  species.  The 
transverse  folds  are  very  remarkable  and  easily  distinguish  the  present  species 
from  any  of  the  others  ;  they  vary  much,  however,  in  their  width,  depth,  and 
number :  thus,  upon  some  shells,  sixteen  or  seventeen  may  l)e  counted  upon 
either  valve,  while  in  others  they  do  not  number  much  more  tlian  half  as  many, 
and  would  appear  to  have  been  wider  and  deeper  in  some  smaller  shells  tlian  in 
the  larger  ones.  But  few  spines  aiipear  to  have  projected  from  the  libs.  The 
interior  of  the  valves  liave  still  to  be  discovered. 

P.  undatuit  does  not  appear  to  have  been  very  abundant  in  Scotland.  At 
Gare,  in  lianarksliire,  it  occurs  at  two  hundred  and  thirty-nine  fathoms  below 
the  "  Ell  coal,"  and  three  huudi-cd  and  forty-tlirec  at  licadsniuir.     in  Stilling- 
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shire  it  occurs  in  tlie  INIill-  Burn  beds,  and  in  the  Campsie  main-limestone.     In 
Dumbartonshire,  in  the  Castlecary  limestone. 

XXXIII. — Pkodtjctus  scabriculus.    Martin.    PI.  iv.,  fig.  18. 

Ammites  scabriculus,  Martin,  Petrif.  Derb.,  pi.  xxxvi.,  fig.  5, 1809.     Productus, 
Sowerby,  Min.  Con.,  vol.  i.,  pi.  clvii.,  pi.  Ixix.,  fig.  1. 

Tliis  shell  is  marginally  rotundate-quadrate,  and  somewhat  wider  than  long, 
the  ventral  valve  being  convex,  with  small  flattened  auriculate  expansions,  and 
a  wide,  but  slightly  deepened  mesial  depression,  or  sinus ;  the  hinge-line  is 
either  shorter,  or  as  long  as  the  width  of  the  shell,  while  the  dorsal  valve 
becomes  sliirhtly  concave,  with  a  small  median  elevation,  or  fold,  apparent  only 
in  the  vicinity  of  the  frontal  margin.  The  surface  of  the  larger  valve  is  closely 
covered  with'nmnerous  subregular  stria;  swelling  out  at  close  intervals  in  the 
shape  of  oblong  tubercles,  arranged  somewhat  irregularly  in  quincunx,  and 
froai  which  project  short  curved  spines  ;  the  valves  are  likewise  at  times  feebly 
concentrically  wrinkled,  and  the  siu-face  of  the  dorsal  valve  is  marked  with 
numerous  small  elongate,  oval,  tubercle-pits. 

I  am  not  acquainted  with  any  good  interiors  of  this  species  ;  aU  I  know  of 
the  dorsal  valve  is  derived  from  an  internal  cast  in  ironstone,  from  Jock's  Burn, 
in  the  parish  of  Carluke,  and  which  shows  that  the  cardinal  process  was  bi- 
lobed,  and  that  a  small  median  ridge  extended  from  its  base  to  a  little  more 
than  half  the  length  of  the  shell,  the  muscular  and  reniform  impressions  were 
very  faintly  marked,  but  appear  to  be  similar  to  those  of  Prochictus  puncfatus. 
The  largest  Scottish  examples  with  which  I  am  acquauited  measured  fifteen 
lines  in  length  by  sixteen  in  width,  but  the  shell  has  attained  much  larger 
dimensions  in  the  neigboui-hood  of  Dab-y. 

P.  scabriculus  is  plentiful  in  ii'onstoue,  at  Jock's  Bum,  in  Lanarkshire,  at 
tlu'ee  hundi'ed  fathoms  below  the  "  EU  coal,"  three  hundred  and  seventy-five  at 
Braidwood  and  IllU  Head,  in  the  parish  of  Carluke,  at  Brockley,  near  Lesma- 
hago,  and  Robroystou  and  Moodies  Bium  north  of  Glasgow.  In  Stiilingslui-e  it 
occurs  in  several  stages,  such  as  the  Craigenglen  beds,  Campsie  main-limestone 
and  ironstone,  and  Corrie  Burn.  In  Benfre^shire,  at  Barrhead  ;  Ho  wood,  near 
Paisley ;  and  Ardeu-quarry,  Thornliebank.  In  Dumbartonshire  at  Castlecary. 
In  Ayi-sliii-e,  at  Auchenskeigh,  Dairy ;  and  West  Broadstone,  Beith.  It  has 
also  been  found  ui  Fifeshire  and  in  the  Lothians. 

XXXrV. — Producttjs  pxjnctatus.    Martin.     PI.  iv.,  fig.  20-22. 

A/iomifes puncfatus,  Martin,  Petrif.  Derb.,  p.  8,  pi.  xxxvii.,  fig.  6.,  1809.  Pro- 
ductus,  De  Koninck,  Monographic  du  Genre  Productus,  pi.  xii.,  fig.  2  =  P. 
elegans,  M'Coy,  etc. 

The  shells  of  which  this  species  is  composed  vary  somewhat  in  shape  from 
being  transverse,  or  slightly  elongated;  all  are,  however,  more  or  less 
rotundate-qiiadrate,  with  a  hinge-line  shorter  than  the  greatest  width  of  the  shell, 
the  auriculate  expansions  being  flattened,  bvit  not  always  clearly  defined.  Tlie 
ventral  valve  is  moderately  convex,  with  a  wide  longitucUnal  sinus,  comnieucing 
at  a  short  distance  from  the  extremity  of  the  beak,  this  last  being  smidl  ancl 
incurved.  The  dorsal  valve  is  but  moderately  concave,  ^vith  a  very  slight 
mesial  elevation,  which  commences  at  about  the  middle  of  the  valve  and  ex- 
tends to  tlie  front.  The  surface  of  the  valves  are  externally  covered  with 
numerous  sub-regular  concentric  bands,  or  ridges  of  growth,  which  increase  in 
number  and  breadth  as  they  recede  from  the  extremity  of  the  beak  and  hinge- 
line,  but  in  very  adult  shells  they  again  become  closer  and  closer  as  they  ap- 
proach the  margin.  These  bands  (in  the  ventral  A-alve)  are  slightly  raised  to- 
wards their  lower  margin,  and  are  abruptly  separated  from  each  other  by  a  narrow 
VOL.    III.  P 
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smooth  space,  after  which  there  exists  a  tolerably  regular  row  of  lengthened 
tubercles,  or  slender  shining  tubular  spines,  and  agam,  below  these,  the  re- 
niainhig  space  is  filled  up  by  irregularly  scattered,  but  closely  packed  smaller 
spines ;  all,  however,  overlap  each  other,  and  he  so  close  to  the  valve  that 
none  of  the  surface  of  the  living  shell  could  be  perceived.  In  the  dorsal  valve 
the  bands  are  shghtly  concave,  but  the  same  arrangement  of  the  spines  is  ob- 
sei-vable.*  The  shell  m  this  species  appears  to  have  been  thin,  so  that  it  can- 
not be  easilv  detached  perfect  from  hard  lunestone  matrix,  but  from  certain 
shales  weatkered  specimens  can  be  collected  with  all  their  spmy  investment 
completely  preserved.  The  mterior  of  both  valves  have  been  found.  In  the 
dorsal  one,  the  cardinal  process  is  veiy  peculiar  in  shape,  and  bilobed,  but  the 
muscular  and  reniform  impressions  do  not  differ  materially  from  those  of  other 
species  of  the  genus.  In  the  ventral  valve,  however,  the  occlusor  impressions 
extended  much  lower  in  the  valve  than  those  attributable  to  the  divaricator 
muscle,  and  thus  differ  from  what  we  observe  to  have  been  the  case  in  P. 
giganteus,  P.  seniireticulatns,  and  otlier  species. 

The  shell  imder  description  attains  sometimes  larger  proportions  than  have 
done  any  of  the  Scottish  examples  that  have  come  under  my  direct  observation. 
A  specuuen  from  Ayrslui-e  has  measured  two  inches  and  a-half  in  length  by 
nearly  two  inches  in  width. 

Product ns  pimctatus  is  not  a  rare  Scottish  fossil.  It  occurs  at  Langshaw 
Burn,  in  Lanarkshu'c,  at  three  hundi-ed  and  forty -tliree  fathoms  below  the 
"  EU  coal,"  three  hundred  and  seventy-five  at  NeMeld,  and  four  himdred  and 
ten  at  Nellfield  Burn ;  also  at  Brockley,  near  Lesmahago.  In  Renfrewshii'c, 
at  Howood,  near  Paisley;  Barrhead-  and  Ardeu-quan-y,  Tliornliebank.  In 
Dumbartonshire,  at  Castlecary.  In  Ayrshhe,  at  Roughwood  and  West  Broad- 
stone,  Beith ;  Aucheuskeigh,  Dairy ;  Goldcraig,  KUwuming ;  Cessnock  and 
Nethernewton,  parish  of  Galston.  In  Stirluigslm-e,  at  Craigenglen,  Mill  Bui-n, 
the  Carapsie  main-limestone  and  konstone,  and  Corrie  Bnrn.  It  has  also  been 
found  in  the  island  of  Ai-ran  and  m  Bute,  as  well  as  in  the  Lothians  and  Fife. 

XXXV. — Productus  fimbriattjs.    J.  de  C.  Sowerby.     PL  ii.,  fig.  27. 

Produda  fimbriata,  J.  de  C.  Sowerby,  Min.  Con.,  vol.  v.,  p.  85,  pi.  cccclix., 
fig.  1,  1823.  Productus  fimbriatus,  De  Kouinck,  Monographic  du  Genre 
Pi-oductus,  pi.  xii.,  fig.  3. 

This  is  a  much  smaller  species  than  the  preceding  one,  rarely  exceeding  an 
inch  and  a-cpiarter  in  length  by  something  less  in  breadth  :  its  shape  is  longi- 
tudinally oval,  or  ovate,  the  hinge-hne  being  a  little  shorter  than  the  greatest 
widtli  of  the  shell.  The  ventral  valve  is  very  gibbous  and  greatly  arched  in 
i)rofile,  with  its  beak  much  incurved,  and  rcgidarly  vaulted,  the  extremity 
being  attenuated,  and  overlying  the  hinge-line  of  the  opposite  vdve  ;  the  ears 
are  small  and  but  slightly  marked.  The  dorsal  valve  is  either  nearly  flat,  or 
but  very  slightly  concave.  As  in  P.  punrtdtus,  the  surface  of  the  valves  are 
externally  covered  with  numerous  sub-regular,  concentric,  prominent,  bands, 
whicli  arc  in  general  more  separate  than  in  the  preceding  species.  No  example 
I  have  liithcrto  seen  possessed  its  outer  shell  and  spiny  mvestment  m  any  tiling 
like  a  j)eri'eet  condition,  but  a  fragment  folerably  well  preserved  has  led  me  to 
conclude  that  the  arrangement  of  the  tubidar  spines  did  not  materially  differ 
from  that  of  Productnn  punctatus  for  there  evidently  did  exist  some  smaller 
spines   under  tlie  row  of   larger  ones,   but  wliieh  alone  seem  to  have  left 

*  In  1703,  David  Ure  pave  ii8  a,  very  pood  description  of  this  shell  ;  he  states  that  both 
valves  are  covered  with  small  siJines  rcsenibUnp  liair,  and  soniunermis  that  a  larpish  cxiunple 
contains  npw.irds  of  ten  thousand  ;  and  that  they  lie  so  closely  tc>gethcr  tliat  the  suiface  of 
t)ic  shell  is  entirely  concealed  from  view. 
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elongated  tubercles  on  the  surface  of  the  casts.  The  larger  spines  do  not,  how- 
ever, appear  to  have  been  quite  so  close  together  as  in  the  preceding  species. 
Therefore,  although  P.  fimbriatm  possesses  much  similarity  in  character  to 
P.  jrimctatics ;  it  may  be  easily  distinguished  by  the  elongated  oval  shape  of 
its  valves.  P.  fimbriatiis  is  j^ound  at  Hill  Head,  in  Lanarkshire,  at  three 
hundred  and  seventy-one  fathoms  below  the  "  Ell  coal ;"  also  at  Middleholm, 
near  Lesmahago.  In  Stirlingshire,  in  the  Canipsie  main-limestone.  In  Ayr- 
shire, at  West  Broadstone,  Beith;  Meadowfoot,  near  Drunclog ;  Cessnock, 
parish  of  Galston.  It  has  also  been  found  m  the  Lothiaus  and  in  Fife- 
shire. 

(To  he  continued.) 
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Geological  Society  of  London,  Janmry  4,  1860. — Prof.  J.  Phillips, 
President,  in  the  Chair. 

"  On  the  Flora  of  the  Silurian,  Devonian,  and  Lower  Carboniferous  Forma- 
tions."    By  Prof.  H.  E,.  Goeppert,  For.  Mem.  G.S. 

The  nmnber  of  all  the  fossil  plants  which  the  author  has  described  as  belong- 
ing to  these  formations  (chieiiy  from  Germany)  amounts  to  one  hundred  and 
eighty-foul-  species  :  Algse,  thirty  species  ;  Calamines,  twenty ;  Asterophyllitese, 
4 ;  Filices,  sixty-four ;  Selagineaj,  thirty-nine ;  Cladoxylese,  foui- ;  Noeggcra- 
thise,  eight ;  Sigillariae,  six ;  Coniferae,  six ;  Fruits  (uncertain),  three.  Prof. 
Goeppert  has  seen  only  Algse  from  the  Silurian  Rocks.  Sigillaria  Eausmunni 
is  one  of  the  most  interesting  of  the  Lower  Devonian  plants  mentioned ;  and 
Sagenaria  WeUheimiana,  of  the  Middle  Devonian.  The  Upper  Devonian  has 
several  teiTcstrial  plants.  Of  the  Lower  Carboniferous  Flora,  the  following  are 
the  most  important  and  characteristic  plants : — Calamites  transitioim,  C.  Roe- 
meri,  and  Sagenaria  Weltheimianu.  The  last  name  supersedes  Kiiorria  imbri- 
cata. 

"On  the  Freshwater  Deposits  of  Bessarabia,  Moldavia,  WaUachia,  and  Bid- 
garia."     By  Capt.  T.  Spratt,  R.N.,  C.B.,  F.R.S.,  F.G.S. 

Capt.  Spratt  first  refen-ed  to  the  many  isolated  patches  of  freshwater  deposits 
in  the  Grecian  Arcliipelago  and  in  the  neighbouring  countries,  also  around  the 
Black  Sea,  to  wliich  others  have  alluded  or  which  have  been  described  by  him- 
self as  evidences  of  the  existence  of  a  great  freshwater  lake,  probably  of  middle 
tertiary  age. 

On  the  borders  of  the  Yalpuk  Lake,  in  Southern  Bessarabia,  are  sections  ex- 
hibiting old  lacustrine  deposits  containing  similar  fossils  to  those  found  else- 
where by  Capt.  Spratt  u\  the  strata  referred  by  him  to  the  extensive  orients 
lake  of  ttie  middle  tertiary  period.  Among  these  fossils  are  freshwater  cockles  ; 
such  as  are  associated  with  Breisuna  polpnorpha  in  the  strata  at  the  Darda- 
nelles and  elsewhere.  After  some  search  Cant.  Sjjratt  found  similar  cockles 
livmg  in  the  Yalpuk  lake  ;  and  from  this  evidence,  and  from  the  relatively  dif- 
ferent levels  of  the  old  lacustrine  deposits  and  the  present  Black  Sea,  he  satis- 
fied liimself  of  the  really  freshwater  condition  of  the  old  tertiary  lake ;  the 
Black  Sea  area  having  been  separated  from  the  old  lacustrine  area  of  Bessara- 
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bia  and  the  Provinces  by  a  barrier  at  the  Isaktclia  hills  which  the  Danube  has 
since  cut  tlu'ougli.  Capt.  Spratt  rcniai'ked  tliat  the  lacustrine  couditious  of  the 
great  area  in  Eastern  Europe  and  Asia  Minor  where  he  has  indicated  fresli- 
water  deposits  were  probably  interfered  with  by  volcanic  outbursts,  wliich 
opened  a  coiunuuiication  between  the  Euxine  and  Mediterranean,  altering  the 
levels  of  the  region,  causing  the  formation  of  the  great  gravel-beds  at  the  foot 
of  tlie  Carpathians,  and  an  outspreading  of  the  brown  marly  superficial  deposits 
of  the  Steppe,  which  are  locally  impregnated  with  mineral  or  marine  salts,  in- 
dicative either  of  the  influx  of  the  sea,  or  of  mineral  solutions  set  free  by  vol- 
canic agencies. 

Capt.  Spratt  also  described  the  older  rocks,  some  probably  of  Triassic  age, 
and  others  Cretaceous,  which  are  here  conformably  overlaid  oy  the  lacustrine 
deposits.  These  he  saw  in  the  hills,  south  of  the  Danube,  near  Tultcha  and 
Beshtepeh;  also  at  the  Rasehn  Lagoon,  where  both  Cretaceous  shales  and 
marble  containing  Ceraflfes,  &c.,  occur ;  the  latter  at  Popin  Island.  At  Dola- 
shina,  a  cape  south  of  the  Raselm  Lagoon,  the  soft  Cretaceous  limestone  is  full 
of  small  Inocerami. 

These  iudications  of  Secondary  rocks  are  intimately  connected  with  those 
further  south,  at  Cape  Media  and  Kauara,  formerly  described  by  the  author. 


Liverpool  Geological  Society.^ — January  10,  18G0. 

"  On  the  Basement-bed  of  the  Keuper  Pormation  in  Wii'ral,  and  the  South- 
west of  Lancashire." 

After  referring  to  the  subdivisions  of  tiie  Trias,  he  described  the  cha- 
racter of  the  upper  red  and  variegated  saudstone  of  the  Bmiter  forma- 
tion, showing  that  it  had  suffered  a  considerable  amount  of  denudation  previous 
to  the  deposition  of  the  Keuper.  A  bed  of  upper  Buuter  sandstone  in  Wirral 
is  found  to  be  almost  entirely  denuded  on  the  northern  side  of  the  Mersey, 
only  the  faintest  traces  of  it  being  visible.  A  slight  unconformity  seems  very 
probable,  but  the  surface  of  the  Bunter  is  so  eroded  and  uneven,  that  it  is  very 
difliciilt  to  arrive  at  an  exact  and  satisfactory  couclusiou  upon  that  important 
point. 

The  base  of  the  Keuper  is  very  uniform  in  its  lithological  aspect  throughout 
the  district,  being  a  conglomerate  or  coarse  sandstone  containing  quart  z-pebbles 
and  nodules  of  clay.  In  coloui-  the  bed  varies,  but  it  can  always  be  distin- 
guished by  its  hardness  from  the  Bunter  sandstone  beneath.  Por  these  aiul 
other  minor  reasons,  the  author  of  the  paper  stated  that  the  Bunter  had  been 
exposed  to  denudation  for  a  long  period  prior  to  the  deposition  of  the  Keuper, 
and  that  most  prolmbly  the  surface  of  the  former  was  dry  Luid  during  the 
time  that  the  Muschelkalk  was  being  formed  in  more  southern  and  easterly 
regions.  With  the  exception  of  tlie  well  known  footprints  of  Emydians  and 
Batrachiaiis,  not  a  trace  of  any  animal  or  plant  had  been  found  in  either  the 
]iunter  or  Keuper  formations  of  the  ncnghbourhood. 

The  examination  of  tlie  three  railway-tunnels  under  the  to\ra  of  Liverpool, 
and  of  other  artificial  opcnmgs,  satisfactorily  proves  that  the  basement-bed  of 
the  Keuper  on  the  map  of  the  Geological  Survey  is  altogether  misplaced,  and 
tliat  that  map  requires  correction,  in  order  to  render  it  an  accurate  guide  to  the 
local  geology. 
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Human  Remains  near  Knaresborough. — Dear  Sir, — The  accompanying 
note  may  interest  some  of  your  readers,  and  will,  I  hope,  receive  elucidation 
from  some  of  your  correspondents. — Yours  truly.  Homo  Fossilis." 

Near  Kuaresborough,  in  a  cavity  of  the  limestone  strata,  twenty-seven  feet 
below  the  smface,  remains  of  six  human  skeletons  were  discovered  imbedded  in 
fine  alluvial  clay,  which  was  covered  with  large  water-worn  boidders.  This 
cave,  or  fissure,  is  described  as  a  natural  cavity  in  the  limestone  rock,  seven 
feet  wide,  five  feet  high,  and  of  considerable  length ;  it  communicated  with  the 
surface  by  an  ii-regular  perpendicular  fissure,  wide  enough  to  allow  a  full-grown 
man  to  pass.  A  small  spring  of  water  trickles  down  the  side  of  this  opening, 
and  is  lost  in  the  porous  limestone  below.  The  skull  of  a  dog,  aud  jaw-bone 
of  an  ox  were  foimd  with  the  human  liones  ;  no  vestiges  of  works  of  art  were 
observed.  The  proviucial  paper  ("Harrowgate  Herald,"  October,  1852),  from 
which  this  account  is  taken,  suggests  that  these  remains  are  of  persons  who 
sought  for  refuge  in  this  cave  from  their  enemies,  and  being  discovered  by  the 
latter  were  stoned  to  death !  An  ingenious  idea,  certaiaily.  One  of  the 
skeletons  is  said  to  be  of  a  young  adult  woman. 

Slickensides. — Noticing,  after  the  late  thaws,  in  riding  by  radway  to  to\vn, 
as  I  have  often  done  before,  that  the  numerous  slips  of  earth  in  the  embank- 
ments and  cuttings  presented  at  their  planes  of  separation  and  slide  smooth 
and  polished  siu'faces  very  like,  if  not  indeed  identical  with,  ordinary  "  slicken- 
sides,"  I  have  thought  a  mere  note  of  these  common  occurrences  might  con- 
vey to  many  others  that  wliich  they  have  seemed  to  suggest  to  myself,  that 
slickcnsides  on  the  large  scale  might  often  be  due  to  no  other  more  complex 
cause  than  the  eff'ects  of  wet  and  the  natural  slidmg  action  of  mere  subsidence. 
— Ed.   Geol. 

Suggestion  respecting  Provincial  Museums. — Among  the  valuable  con- 
tributions to  science  published  by  tlie  Government  Ordnance  Survey,  one  is  an 
Essay  on  the  Educational  Uses  of  Museums,  from  the  pen  of  tlie  late  dis- 
tinguished Edinburgh  University  Professor,  Edward  Forbes.  In  this  essay  I 
find  the  follo\ving  passage. 

"  When  the  inquirer  goes  from  one  province  to  another,  from  one  county  to 
another,  he  seeks  first  for  local  collections.  In  almost  every  town,  of  any  size 
or  consequence,  he  finds  a  public  museum ;  but  how  often  does  he  find  any 
part  of  that  museum  devoted  to  the  illustration  of  the  productions  of  the 
district  ?  The  very  feature  whicli  of  ail  others  would  give  interest  and  value 
to  the  collection,  which  would  render  it  most  useful  for  teaching-purposes,  has 
in  most  instances  been  omitted,  or  so  treated  as  to  be  altogetlier  useless.  Un- 
fortunately, not  a  few  country  museums  are  little  better  than  rarce  shows. 
*  *  *  Curiosities  from  the  South  Seas — relics  worthless  in  themselves,  de- 
riving their  interest  from  association  with  persons  or  localities — a  few  badlv 
stuffed  quadrupeds,  rather  more  birds,  a  stuffed  snake,  a  skinned  alligator,  part 
of  an  Egyi)tiau  mummy,  Indian  gods,  a  case  or  two  of  shells — the  bivalves 
usually  smgle,  and  the  univalves  decorticated — a  sea-urchin  without  its  spines, 
a  few  common  corals,  the  fruit  of  a  double  cocoa-nut,  some  mixed  antiquities — 
partly  local,  ])artly  Etruscan,  partly  Roman  and  Egyptian — and  a  case  of 
minerals  and  miscellaneous  fossUs ;  such  is  the  inventory  aud  about  the  scientific 
order  of  their  contents." — Edward  Forbes,  on  Educational  Uses  of  Museums, 
page  13. 
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The  state  of  things  here  referred  to  by  Prof.  Eorbes,  as  a  general  rule  will  be 
found  more  or  less  to  prevail  in  museums  established  in  to'WTis  that  are  uncon- 
nected with  men  distinguished  by  their  attainments  in  natural  science.  We 
associate  the  museum  at  Newcastle  with  the  names  of  Hancock,  Alder,  and 
Hutton ;  that  of  York  with  Harcourt  and  Phillips ;  Bristol  with  Conybeare  and 
Miller ;  Ipswich  with  that  of  Henslow.  But  many  museums  exist  without  the 
funds  for  enabling  their  committees  to  maintain  a  permanent  scientific  officer  as 
curator,  and  without  the  advantage  of  securmg  for  their  natural  history  collec- 
tions that  aid  which  is  witliin  reach  of  the  museiuns  at  Newcastle,  Ipswich, 
and  other  places.  In  the  matter  of  classification  and  the  determination  of 
species,  it  is  not  enough  to  have  the  co-operation  of  those  who  are  wUling  to 
give  time  and  to  work  ^vith  hearty  zeal.  The  indispensable  element  here  is 
knowledge,  and  knowledge  of  a  kind  which  few  honorary  curators  can  reason- 
ably be  expected  to  have  at  their  command. 

Now,  if  that  large  class  of  provincial  museums  which  have  but  very  limited 
incomes  were  able  to  take  advantage  of  temporary  competent  professional 
assistance  in  the  arrangement  of  the  collections  they  possess,  the  state  of  tlungs 
referred  to  by  Professor  Forbes  need  no  longer  exist.  This  plan,  too,  of  tem- 
porary curatorship  has  other  very  strong  recommendations.  It  would  put 
museums  all  over  the  kingdom  in  friendly  and  beneficial  communication  with 
one  another,  while  a  system  of  periodical  visitation,  especially  if  combined  with 
the  delivery  of  lectures,  would  tend  to  keep  aUve  the  local  spirit  of  interest  in 
these  educational  institutions,  wliich  in  two  many  cases  is  now  found  to  flag,  if 
not  to  lie  altogether  dormant.  No  man  of  real  science  going  into  a  provincial 
museum  will  look  with  disdain  upon  an  Egyptian  mummy,  or  upon  the  fruit  of 
a  double  cocoa-nut,  provided  these  objects  are  shown  for  a  definite  purpose, 
and  as  forming  pai-t  of  a  series.  But  that  which  every  man  of  science  regrets 
like  Edward  Eorbes  is  that  space  and  money  can  often  be  found  for  these 
things  when  objects  of  infinitely  greater  value  receive  scarcely  any  attention, 
or  are  even  altogether  ignored. 

As  it  respects  the  sum  total  which  museums  thi-oughout  the  kingdom  have 
at  command  after  paying  such  necessary  out-goings  as  rent,  wages,  etc.,  if  we 
omit  the  University  museums  aud  a  few  with  incomes  sufficient  to  enable  them 
to  maintain  men  of  scientific  reputation  as  salaried  officers,  the  amount  collec- 
tively may  be  roughly  estimated  at  £3,000.  Now,  although  £3,000,  if  divided 
by  the  number  of  existing  museums,  gives  but  a  small  sum  to  each,  yet,  if  made 
the  most  of,  it  would  do  a  great  dcid  for  the  accomplishment  of  those  objects 
which  these  institutions  profess  to  have  in  view.  £3,000  would  more  than 
suffice  to  pay  a  staff  of  men  of  real  scientific  attainments,  wlio  should  liave 
their  museum-circuits ;  and  with  the  surplus,  ocean-beds  might  be  made  to  give 
up  their  treasures,  and  rich  fossil-bearing  districts  be  explored.  But  to  do 
this,  museums  must  recognize  the  importance  of  mutual  co-operation  and  the 
acting  upon  some  common  plan.  So  long  as  each  one  acts  mdependcntly,  so 
long  may  we  expect  that  the  state  of  chaos  so  graphically  pourtrayed  by  Prof. 
Eoroes  will  more  or  less  prevail,  and  many  of  these  institutions  be  only  theo- 
reticcdly  what  they  might  be  practically — centres  of  instruction  in  science. — 

E.    CllARLESWOKTII,  F.G.S. 

Gems  and  Piiecious  Stones  in  Situ. — Sir, — Can  you  inform  me  if  it  is 
known  to  what  geological  formations  diamonds,  rubies,  sapphires,  emeralds,  or 
other  precious  stones  Delong  ?  Have  any,  or  idl  of  these  been  found  in  situ; 
and  if  so,  arc  they  from  beds  similar  or  oi'  different  geological  ages  P 

I  presume  they  camiot  be  considered  as  being  of  the  age  of  the  gravels  in 
whicli  they  are  usually  found,  but  that  they  must  have  been  detached  from 
some  stratiun  in  the  locality  from  which  the  gravels  themselves  were  derived. 
jiVny  information  on  these  points  will  oblige,  yours  faithfully,  Inquiree. 
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Mammalian  Remains  at  Bridlington. — Dear  Sir, — I  recently  found  a 
fossil  Elephant's  tusk,  embedded  iu  boiildered  chalk,  in  a  Une  with,  and  adjoin- 
ing the  commencement  of  the  chalk  near  Bridlington.  In  consequence  of  the 
great  pressure  of  boulder  and  other  drift  upon  it,  it  is  much  crushed ;  in  fact, 
the  longest  piece  is  only  six  inches  in  length.  There  were  other  fragments  in 
situ  several  inches  long,  and  very  thick.  Before  I  disturbed  the  tusk  it 
measured  three  feet  nine  inches,  but  when  I  attempted  to  take  it  out  it  fell  into 
pieces. — Yours,  etc.,  Edward  Tindall. 

Smoking  Pipes  from  the  Excavations  of  the  Surrey  Dock. — Dear 
Sir, — At  Greenhithe,  or  Rotherhithe,  near  the  banks  of  the  Thames,  where,  for 
several  months  last  year,  the  workmen  have  been  digging  out  a  place  for  a  new 
dock,  called  the  Grand  Surrey  Dock,  they  found,  at  various  depths,  a  quantity 
of  clay  smoking-pipes  in  a  bed  of  undisturbed  gravel,  which  bed  of  gravel  ex- 
tended aU  over  the  dock,  and  the  pipes  spoken  of  were  mixed  in  it  here  and 
there  all  over  all  that  area,  at  various  depths — from  twenty  to  tliirty  feet  from 
the  surface.  The  pipes,  sixteen  in  number,  which  have  been  brought  to  me  are 
all,  with  one  exception,  made  out  of  different  moulds ;  there  are  not  two  aHke, 
with  the  exception  just  made. 

How  is  it,  I  would  ask,  that  these  pipes  have  been  so  distributed  as  to  be  found 
at  tliirty-six  feet  below  the  present  surface  of  the  land  in  that  locality  ?  by 
whom  were  they  made  ?   and  how  long  since? 

The  above  questions  ai'e  of  interest,  and  perhaps  may  throw  some  light 
on  the  ancient  histoiT  of  smoking.  T  may  mention  that  the  pipes,  with  the 
smaller  bowls  were  found  deepest  down  amongst  the  gi-avel,  and  the  dig- 
gings were  about  from  fifty  to  sixty  yai'ds  from  the  Thames.  Some  of  the 
pipes  had  stems  five  inches  to  six  inches  long,  others  shorter,  all  of  them 
more  or  less  mud-stained  and  broken,  but  not  much  water-woni  or  scratched. 
A  tavern  once  stood  on  part  of  the  site  of  this  new  dock,  which  had 
foundations  four  feet  below  the  present  surface.  This  tavern  was  built  pre- 
vious to  1578,  and  under  it,  at  a  depth  of  fifteen  feet  below  the  founda- 
tion, some  of  the  pipes  were  found. — Edwaed  Tindall,  Bridlington,  2nd 
Jan.,  1860. 

The  Red  Chalk  of  YoRKsinRE. — Eor  the  last  two  years  I  have  searched 
for  this  particular  coloured  stratum  on  the  western  margm  of  the  chalk-hiUs  of 
Yorkshire,  and  have  found  it  in  situ,  in  a  few  places,  from  which  also  1  have 
extracted  fossils.  Why  I  was  first  induced  to  look  out  for  this  coloiu'cd  bed 
was  in  consequence  of  knoM-ing  its  existence  at  Speeton,  and  of  seeing  quoted 
in  Phillip's  Manual  of  Geology,  pa^e  12,  that  Lister  had  found  a  species  of 
belemnite  {B.  Listerii),  while  ascending  the  Wolds,  at  Speeton,  Londesoro',  and 
Caistor,  but  always  in  a  red  ferruginous  earth. 

Mr.  Wiltshire's  paper,  "  On  the  Red  Chalk"  is  admirably -mitten,  and  well 
worthy  of  the  greatest  encomium ;  however,  I  find  in  it  a  few  shght  miscon- 
ceptions as  to  the  range  of  some  of  the  Red  Chalk  fossils  of  our  Wolds,  to 
which  I  \vill,  with  your  permission,  briefly  allude. 

In  that  monograph,  page  (5,  it  is  mentioned  that  Young  and  Bird  state  that 
"  at  North  Grimstone  the  coloured  chalk  seems  to  be  wanting."  This,  however, 
is  a  mistake,  or  partially  so,  for  I  find  it  developed  at  a  place  not  far  from 
thence,  immediately  above  the  Kimmeridge  Clay.  I  also  know  of  it  at  other 
situations  not  mentioned  by  other  geologists.  At  page  IS  it  is  said  that  the 
Terehratula  biplicata  is  very  common  at  Hunstanton,  but  is  not  known  at 
Speeton,  juid  that  the  characteristic  fossUs  of  the  Red  Chalk  at  Speeton  are 
Tereljratula  semigloljosa,  Belemnites  minimus,  B.  elongata,  and  at  Hunstcmtou 
Terehratula  fjiplicata,  Belemnites  minimus,  and  Sponf/ia  paradoxira.  Mr.  E. 
Tindall,  of  Bridlington,  informs  me  that  he  has  found  at  Speeton  the  follow- 
ing fossils,  namely,  those  figured  iu  plate  i.,  figs.  2,  1,  5 ;  plate  ii.,  fig.  4 ; 


120  THE   GEOLOGIST. 

plate  iii.,  figs.  2,  3,  4,  7 ;  plate  iv.,  figs.  1,  3,  4,  5,  besides  many  others  not 
figured  by  the  Hev.  T.  Wiltshire.  Hence  we  have  fossils  at  Speeton  similar 
to  what  are  fomid  at  Hunstanton.  On  the  west  of  our  Wolds,  where  I 
have  met  with  the  Red  Chalk,  I  have  procured  the  Terehratula  hipUcata, 
T.  senn^lobosa,  Spmgia  paradoxica,  and  Belemnites,  etc.  Hence  we  have  in 
Yorkshire  what  is  found  in  Norfolk,  and  also  what  may  be  brought  to 
light  from  Lmcolnshii-e.  The  Terehratula  biplicata  is  the  characteristic 
shell  where  I  have  searched.  However,  should  any  geologist  doubt  the 
statement  made  by  me,  I  shall  be  ready  and  most  happy  at  any  time  to 
exchange  a  Terehratula  hiplicata  for  a  fossil  from  any  other  formation. 
Pebbles  are  also  plentiful  inland  from  Speeton. — Robt.  Mortimer,  Ember, 
Yorkshii-e. 

Tire  by  Eriction. — [A  note  to  M.  Morlot's  paper,  page  48.] — I  have  read 
somewhere  of  the  di-y  dead  branches  of  trees  crossing  each  other  in  a  forest 
taking  fire  by  the  see-sawing  action  produced  by  a  strong  wind.  1  do  not 
know  if  any  such  case  be  authenticated,  but  if  so,  or  if  fire  was  produced  by 
the  friction  of  dragging  timber  or  felled  trees  over  hard  dry  ground,  the 
natural  imitation  of  the  effect  by  an  untutored  savage  would  cei-tainly  be  that 
of  artificial  friction,  or  rubbing;  and  he  woidd  as  certainly  select  light 
thoroughly  diy  objects,  such  as  sticks,  for  his  purpose.  Hence  this  rubbing  of 
sticks  may  have  been  just  as,  if  not  even  more  likely  an  accidental  discovery 
as  the  striking  of  flints  or  pyiites. — Ed.  Geol. 

EossiLS  FROM  Gainford,  Durham. — Sir, — Would  you  oblige  a  beginner 
in  the  science,  and  one  who  finds  it  diSicult  to  obtain  all  the  information  he 
might  desire  thi-ough  books  within  his  reach,  by  tlie  name  and  species  of  the 
fossils,  the  di'awings  of  which  are  sent  herewith.  They  were  found  on  the  banks 
of  the  river  Tees,  near  Gainford,  Durham.  I  was  struck  with  the  similarity 
existing  between  the  larger  fossil  and  those  figured  in  your  February  number, 
described  by  Jno.  Tate,  Esq.,  as  annelides,  and  named  Eione  moniliformis.  At 
the  same  time  I  felt  unable  to  reconcile  the  idea  of  then-  worm-character,  with 
the  branchings  that  seemed  to  exist,  and  which  were  shown  more  plainly  in  the 
slabs  as  they  lay,  than  in  the  specimens  I  brought  home  with  me.  One  of  the 
drawings  sent  ■ndU  illustrate  what  I  refer  to.  There  also  seems  to  be  a  kind  of 
cirri  along  one,  but  the  impressions  are  coarse,  and  rather  indistinct,  rendering 
it  difficult  to  depict  it  with  accuracy.  They  occurred  in  flaggy  sandstone  slate, 
I  suppose  it  will  be  in  the  Carboniferous  system. — Yours  respectfully.  South 
Durham,  Darlington. 

These  are  the  same  kind  of  fossils  as  those  described  by  Mr.  Tate,  and  re- 
feiTcd  to  by  our  correspondent,  whose  sketches  of  the  fossils  in  question  are 
admirable.  We  refer  hun  not  only  to  Mr.  Tate's  figures  and  descriptions,  but 
also  to  Mr.  Hancock's  account  of  similar  vermiform  fossils  in  the  "  Amials  of 
Nat.  Hist."  (December,  1858).  We  are  inclined  to  agree  with  Mr.  Hancock 
that  these  markmgs  have  been  produced  by  the  burrowiugs  of  small  crustacean 
animals,  forming  galleries  just  beneath  the  surface,  the  roofs  of  which  have 
fallen  in,  leaving  fui-row-like  and  beaded  impressions.  The  radiate  or  brush- 
like form  of  marking  indicated  by  one  of  our  correspondent's  sketches  would 
belong  rather  to  such  galleries,  or  even  to  buried  fuci,  than  to  amielidal 
crawling-tracks. 
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FOLKESTONE. 

By   S.   J.   Mackie,   F.G.S.,   F.S.A. 

(Continued  from  page  90.) 

What  a  slkliug,  slipping,  torn,  and  rugged  ruinous  heap  is  that  far- 
famed  Copt  Point  itself,  with  its  ravines  of  shattered  clay-splinters, 
and  its  sliiveiing  peaks  and  promontories.  How  the  rotten  clay 
breaks  and  crumbles  away  beneath  your  foot-tread,  and  goes  scat- 


Lign.  13. — Belemnites  Listen.    From  the  Gault. 

tering  do\\Ti  in  multitudes  of  leaping,  racing,  bounding  chips  on 
to  the  hard  and  sea-woi-n  rocks  below.  Pyritous  casts  of  Ammo- 
nites, amber-hke  Belemnites,  and  phosphatic  casts  of  Nucules,  with 
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theii*  two  prominent  muscle-marks,  strew  the  ciudery-loolcing 
ground ;  while  here  and  there,  like  horny  flakes,  are  the  thin  angular 
shell-pieces  of  Pollicipes. 

-Little  from  its  present  shattered  state  is  to  be  got  from  the  blue 
clay  at  Copt  Point,  but  it  was  a  rare  field  for  fossils  in  days  gone  by, 
when  the  weather  was  allowed,  like  the  sea,  to  do  its  work.  I  well 
remember  one  blustering  autumn  day,  when  equinoctial  gales  were 
blowing  hard  and  strong,  stemming  the  fierce  "south-wester"  all 
along  the  rugged  shore  from  Dover  to  this  point,  where  with  eyes 
red  and  half  blinded  with  the  cutting  wind,  seating  myself  on  a  block 
of  gault,  and  chopping  with  my  hand-pick  at  what  I  thought  were 
bits  of  wood,  until  picking  up  a  fragment  in  a  Httle  mass  of  clay,  I 
found  to  my  horror  I  had  been  innocently  demohshing  a  nearly  per- 
fect crab.  This  incident  to  this  hour  fills  me  with  regret  for  the 
vandalism  I  so  unconsciously  perpetrated.  I  mention  it,  however, 
not  to  perpetuate  my  niisfortune,  but  to  warn  others  to  look  closely 
to  their  Avork  if  they  wish  to  get  good  specimens  of  those  four  or 
five  species  of  crustaceans  which  abound  in  this  stratum.  As  they 
are  ordinarily  sold  by  dealers,  the  carapace  of  the  body  and  some 
few  segments  of  legs  and  clavA's  are  all  that  are  offered  to  us  ;  but  I  am 
satisfied  that  if  care  had  been  taken,  very  many  of  the  now  mutilated 
specimens  could  have  been  extracted  in  a  neai'ly  perfect  state,  as 
the  limbs  being  long  and  tender,  and  generally  slightly  separated 
from  the  body,  they  are,  I  believe,  from  the  rough  way  in  which  these 
fossils  are  usually  extracted,  commonly  left  unnoticed  in  the  matrix. 

Crustaceans  of  large  size  and  lobster-like  form  occasionally  occur  ; 
and  one  remarkably  beautiful  specimen,  probably  an  Astacus,  or  of  an 
allied  species,  was  obtained  from  this  locality  some  few  years  since 
by  Mr.  S.  H.  Beckles. 

As  we  proceed  towards  Baker's  Gap,  the  Lower  Greensand  gra- 
dually uprises;  down  this  gully  a  miniature  wintei'-torrent — the 
draining  of  the  impervious  gault-lands  behind — cascades  over  jutting 
rocks  amidst  the  long  rank  sedg}'  grass,  and  trickles — now  lost, 
now  bubbling  up — amongst  the  sea-worn  pebbles  of  the  narrow 
beach  below.  How  ruinous  the  scene !  Piles  of  huge  half- 
worn  boulder-rocks,  undermined  and  fallen  out  from  the  stony  strata 
and   intervening    sandy  l)ods  of   the   Lower  Greensand,    which    in  a 
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gi'eenish-yelloAV  movildering  cliff  extends  from  hence  towards  the 
Harbour ;  gi-eat  pouts  and  heaps  of  shattered  clay,  outslips  of  the 
naiTowing  wedge-shaped  seam  of  gault  above,  line  the  cliff ;  while 
forests  of  dank  olive  sea-weeds  hang  limp  like  drooping  fringes  over 
ledges  of  rough  massive  rock  and  jutting  ridges  of  the  stony  seams 
as  they  outcrop  through  the  clattering  shingle,  over  which  the  foam- 
ing waves,  spui'ting  and  hissing  in  the  cavities  and  caves  formed  by 
the  piled  rocks,  spatter  their  seething  spray  for  the  keen  sea-breeze 
to  scatter  like  diamond  drops  of  dew  on  all  the  damp  and  clammy 
objects  around. 

On  the  Lower  Greensand  we  do  not  purpose  here  to  dwell,  except 
to  say  that  although  fi-om  the  hardness  and  compactness  of  the  stone- 
beds,  the  incoherent  state  of  the  sands,  and  the  general  friableness  of 
the  shells,  its  fossils  can  only  be  obtained  in  a  ft'agmentary  state. 
They  are,  however,  highly  interesting ;  and  any  geologist  who 
wants  work  to  do  may  usefall}^  employ  himself  in  making  out  the 
stratigraphical  details  and  zones  of  characteristic  fossils  in  the  strata 
of  the  uppermost  division  which  ranges  along  the  cliff  ft'om  Copt 
Point  to  the  Harbour,  and  is  continued  to  the  westward  of  Folke- 
stone in  the  beautiful  rugged  cliff  that  scarps  the  high  level  grassy 
platform  of  the  Lees,  on  which  the  new  and  handsomest  part  of  the 
town  of  Folkestone  is  built. 

In  such  researches  the  smallest  fragment  of  a  shell  or  bone,  or  any 
other  fossils,  has  its  proper  value, — I  never  want  to  teach  people 
to  look  for  pretty  or  fine  things,  but  by  God's  blessing  to  do  useful 
work,^ — in  obtaining  efficient  results,  which  should  be  care  full}'  com- 
pared with  the  stratigraphical  range  of  the  like  fossils  in  the  lower 
greensand  deposits  on  the  Continent  and  elsewhere  ;  the  chief  value 
of  such  an  inquiry  being  to  determine  the  relations  in  time  of  the 
various  portions  of  the  greensand  fonnation  A^^th  each  other,  or  their 
synchronism  with  certain  portions  of  other  Cretaceous  beds  in  differ- 
ent localities,  and  to  increase  our  knowledge  of  the  physical  cii'cum- 
stances  under  which  the  lowermost  members  of  the  Cretaceous 
Fonnation  were  accumulated. 

But  to  return  to  those  fallen  heaps  of  purple  gault.  Damp  and 
wet  -with  the  rain  and  the  spray,  they  are  rich  hai*vest-fields  for  the 
geologist.     Split  and  crack  those  gi'eat  unshattered  lumps ;  cleave 
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them  with  your  pick  ;  break  them  in  their  lines  of  lamination  with 
your  hammer  ;  knock  them  or  cut  them  to  pieces  how  you  will,  they 
are  teeming  with  fossils ;  every  fresh  surface  exposed  is  glittering 
with  the  pearly  iridescent  nacre  of  crashed  or  flattened  shells  :  nine- 
tenths  of  the  fossils,  and  even  more,  are  in  this  compressed  and 
distorted  state.  Never  pause  in  your  work  of  destruction,  for  what 
you  leave  undone  in  that  way  the  sea  and  the  weather  will  very 
speedily  accompUsh.  The  elements  are  certain  to  destroy  all,  good, 
bad,  or  indifferent,  matrix  and  fossils :  you  may  save  some  glorious 
treasures.  Go  to  work,  then,  stoutly,  but  mind,  only  when  the 
gault  is  damp ;  it  is  of  no  use  cracking  and  shattering  the  hard  grey 
lumps  dried  in  the  summer's  sun.  In  the  aiid  droughts  of  that 
season  you  may  recHne  on  those  stony  rocky  ruins,  and  listlessly 
cast  pebbles  in  the  sea,  for  the  lustrous  nacre  of  the  shells  will  have 
dessicated  into  the  whiteness  of  mere  carbonate  of  lime,  and  the 
intractable  gault  will  fracture  into  hundreds  of  little  dice-like 
fragments,  but  the  fossils,  tight-gripped  in  the  hard  and  slu-unken 
clay,  can  never  be  extracted. 


Lign,  14. — Solarium  ornaium.     From  the  Gault. 

It  were  glorious  work,  that  work  of  destruction,  if  it  were  only  for 
the  gratification  of  the  eye  alone  in  the  resplendent  show  of  the 
scores  of  yellow  golden  crumpled  Inocerami  and  Ammonites  which 
every  fresh  broken  purple  surface  exposes  ;  but  there  are  treasures 
every  now  and  then  to  be  bagged,  or  basketed — for  I  always  use  a 
fisherman's  basket,  witli  a  square  hole  in  the  lid,  strapped  over  my 
shoulder,  as  the  handiest  object  for  the  purpose,  and  as  i\\G  best  both 
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for  the  preservation  of  the  fossils  aud  for  their  easy  carriage.  All 
the  fossils  are  not  crumpled  and  distorted,  and  eveiy  here  and  there 
are  perfect  NucuIjb,  fine  large  Ammonites,  often  foiu'  to  six  inches 
across,  Sea-urchins,  Rostellaria  Parhinsonii,  Solarmm  conoideum,  and 
S.  ornatum  ;  and  now  and  then  one  meets  with  the  rarer  shells,  such 
as  Scalaria  Clemerdina,  Mijtilits,  and  pretty  small  Turrihtes. 

Passing  on  to  the  west  side  of  the  town,  we  find  the  greensand 
clifis  attaining  a  height  of  about  one  hundred  and  twenty  feet,  and 
capped  only  by  a  few  outlying  rusty  patches  of  gault,  and  a  stream 


Lign.  15.— Lower  Greeusaud  Cliff,  on  the  west  side  of  Folkestone  Harbour,  with  capping 
of  Mammaliferous  Drift. 


of  mortar-like  nodules,  the  weathered  remnants  of  the  "junction- 
bed,"  extending  for  about  half  a  mile  beyond  the  Lees.  Even  this 
capping  has  been  denuded  out  from  the  site  of  the  Battery,  at  the 
back  of  the  Pavilion  Hotel,  and  its  place  supplied  by  a  deposit  of 
Avhite  marl  and  flint-gravel,  inosculating  with  or  thinning  out  under 
a  bed  of  brick-earth.  These  deposits — the  gi'avel,  marl,  and  brick- 
eai-th — have  no  connection  with  the  greensand  on  which  they  repose, 
being  altogether  of  more  modem  date  and  different  condition,  the 
former  containing  the  remains  of  mammoth,  hippopotamus,  hyaena, 
Irish  elk,  deer,  and  oxen,  and  others  of  the  gi'eat  mammalia. 
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From  the  Lees  the  greensand-cliff  ranges  westward,  presenting  a 
bold,  rugged  face,  wth  jutting  beds  of  warm  greenish-yellow  stone, 
glowing  in  the  sun's  bright  beams,  and  looking  ruddier  in  their  con- 
trast with  the  dark  bushes  of  intermingled  gorse  and  the  tufts  of 
thyme  and  other  plants  which  grow  from  every  sandy  seam.  A 
pretty  walk  it  is  on  a  summer's  afternoon  along  the  foot-way.  Below 
is  the  turnpike-road  and  the  great  natural  sea-wall  of  fallen  rocks, 
resisting  still  the  buffets  of  the  waves.  There,  too,  below  us  is  the 
broad  expanse  of  the  British  Channel,  dotted  with  white  sails  of 
freighted  ships  and  fishing-boats,  and  strealced  and  clouded  with  the 
paddle-foam  of  smoking  steamers.  Butterflies  and  moths  flutter 
amongst  the  rank  herbage,  and  grasshoppers  chirrup  along  the  bank 
that  bars  us  from  the  level  and  fertile  fields. 

As  we  approach  Sandgate,  the  pretty  little  village  with  its  long 
street  of  straggling  houses  and  its  round  castle  set  in  its  ring  of  semi- 
cii-cular  lunettes  bursts   suddenly  on  the  sight.     A  charming  view 


Liqm.  16.— Sanrtfrat*,  from  the  cnri  of  the  Folkestone  Cliffs.  The  forcproiind  consistinpr  of  the 
upper,  the  mid-distance  behind  the  village  of  the  middle  division,  beyond,  in  the  distance, 
the  Kentish  rag-ljeds  of  Ily the. 

indeed  it  is  from  this  abrupt  termination  of  the  Folkestone  cliffs.  A 
steep  path,  skirting  a  Martello-towcr — for  these  round  forts  extend 
for  miles  along  the  coast — winds  down  to  the  village  beneath,  at  the 
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back  of  wliicli  rise  other  cliffs  of  dark  green  irony  water-holding 
sand,  that  of  the  middle  division,  marked  everywhere  in  its  coui'se  by 
tlie  prolific  growth  of  equisetacea  and  of  ferns. 

■  From  Seabrook  the  limestones  and  rag  of  the  lowest  division  of 
the  Greensand  rise  towards  Hythe,  in  a  grass-covered  cliff,  occasionally 
quarried  for  building  and  lime-burning,  and  gradually  becoming 
higher,  until  at  Lympne  we  look  from  another  lofty  headland  over 
the  flat  map-like  country  of  the  Marsh,  with  its  lines  of  dykes  and 


Ligii.  18.—"  Jill's  Pipe."    The  jmiction  of  the  Lower  Greeusaud  aud  Weald  Clay. 


water-courses.  As  we  descend  this  promontory,  past  the  stalwart 
ruins  of  the  ancient  Roman  castinim,  Ave  cross  what  I  beHeve  are  the 
Neocomian  sands,  below  the  ragstone-beds,  and  a  pretty  spring  of 
water,  which  streams  aAvay  by  a  rustic  wooden  gutter,  mju'ks  the 
junction  of  the  sand  with  the  impervious  weald-clay  beneath. 
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Sorae  readers  may  doubtless  wonder  why  I  have  wandered  all 
along  this  pretty  coast  to  Lympne's  old  mined  Roman  castnim, 
wliich  may  appear,  perhaps,  to  them  to  be  as  little  connected  with 
the  Folkestone  gault  as  the  Mansion  House  with  St.  Pauls.  Never- 
theless, there  is  some  "  reason  in  my  madness,"  To  the  student 
c  nbued  with  the  love  of  nature  the  science  of  geology  offers  at  once 
a  sublime  and  unlimited  expanse  :  he  is  in  a  transport  of  delight  at 
everv  step  with  the  knowledge  he  obtains.  Every  new  opening  and 
unfolding  of  the  great  book  of  the  past  overwhelms  him  with  the 
immensity  of  the  ideas  and  reflections  which  arise.  He  has  acquired 
a  new  lano-uage,  as  it  were,  and  can  read  the  stirring  stories  recorded 
in  the  ponderous  volume.  To  the  world,  occupied  with  its  cares  and 
ti'ials,  its  anxieties,  or  its  pleasures,  the  volume  lies  open  spread,  but 
few  or  none  read  the  language  in  which  it  is  written.  So  when  we 
isolate  a  locality,  and  attempt  to  teach  its  geology  to  the  mass,  we 
must  treat  oui'  subject  as  a  simple  story — as  one  simple  incident  in 
the  eventful  past.  We  must  have  a  oneness  of  purpose,  a  sturdy 
truth,  which  however  we  may  attempt  to  grace  it,  must  be  the  lesson 
we  have  to  tcfich.  I  have  read  in  some  old  Danish  writer's  tale  of 
one .  Trimalchio,  who  had  his  epitaph  wi-itten  on  a  sun-dial,  that 
everybody  who  consulted  it  might  read  his  name.  With  woithier 
pui"pose  I  hope  to  engrave  some  solemn  truths  on  these  pages,  Avhich, 
gentle  reader,  foi-m  our  meeting-place,  and  by  as  pleasantly  as  I  can, 
making  a  book  of  science  one  of  amusement  also,  tempt  you  to  come 
where  these  truths  may  be  read.  "  A  fisherman  must  bait  his  hooks 
to  the  taste  of  the  little  fishes,  if  he  expects  to  catch  them,"  and 
philosophers  will  never  succeed  by  dry  and  arid  language  in  tempt- 
ing those  who  seek  for  recreation  and  instruction  after  the  labours 
and  duties  of  life.  For  such  I  ^vl■itc,  for  those  who  with  elastic 
ti-ead  and  hearts  lightened  in  holiday  tune  of  their  ordinary  daily 
duties  are  seeking  recreation  in  the  innocent  study  of  God's  works 
and  renovated  health  in  the  cool  bi'eezes  fi-oni  the  sea ;  these  I  pre- 
sume not  to  know  the  geologic  history  of  this  blue  clay  band.  For 
their  sakes  it  has  been  that  I  have  rambled  all  along  the  shore  to 
show  them  how  the  Gault  forms  one  section  of  the  great  Cretaceous 
o-roup,  of  which  those  other  strata,  although  so  difierent  in  their 
mineral  character,  foi-m  also  parts. 
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I  have  pointed  oitt  also  the  capping  of  bi-ick-earth  and  ossiferous 
marl  on  the  West  Cliff,  to  show  to  the  inexperienced  student  that  the 
juxta-position  of  strata  is  no  proof  of  relationship  ;  but  that  beds  of 
earth  lying  together  in  proximity  may  be  far  removed  from  each  in 
the  dates  of  their  formation,  and  indeed  may  belong  to  very  different 
causes  and  events.  In  tliis  case,  as  in  others,  the  fossils  are  the  true 
medals  of  the  past ;  and  here  they  teach  us  that  while  the  cretaceous 
i-ocks  exhibit  from  top  to  bottom  the  dominion  of  the  sea  in  a  remoter 
age,  the  marls  and  brick-earth  were  not  deposited  until  after  tho 
marine  sediments  of  the  cretaceous  rocks  had  been  first  raised  into 
diy  land,  and  then  denuded  or  worn  away — sliced  off — to  the  extent 
of  at  least  a  thousand  feet  in  vertical  height ;  and  that  while  the 
former  group  belongs  to  the  mid-period  of  the  earth's  history,  the 
latter  is  of  recent  date,  but  just  preceding  if  not  coeval  with  the  first 
appearance  of  man,  for  the  fossils  it  contains  are  those  of  the  great 
terrestrial  beasts,  with  the  remains  of  which  in  other  places  the  flint- 
implements  and  other  traces  of  his  works  are  found.  Let  us  then 
briefly  tell  the  story  of  those  events — it  has  been  often  told  before, 
but  no  matter,  everyone  has  not  heard  it,  and  even  those  who  have 
dehght  to  dwell  upon  it — and  those  ancient  physical  conditions  with 
Avliich  the  geological  history  of  the  gault  is  associated.  The  con- 
secutive chain  of  events  is  as  readily  conceived  as  it  is  plainly  to  be 
ti-aced. 

First,  the  old  dry  land  of  oolitic  rock,  with  its  thick  umbrageous 
forests,  and  its  enormous  river  pouring  into  a  delta — rivalling  that  of 
the  Ganges — sediments  that  formed,  the  Wealden  beds,  sank  gi-adually 
below  the  level  of  the  sea,  and  the  great  accumulation  of  the  lower 
greensand  took  place.  The  depression  of  the  land  still  going  on,  the 
finer  deposit  of  mud  reached  higher  on  the  sinkmg  coast,  and  en- 
croaching on  the  sands  as  they  sank  deeper  and  deeper  beneath  the 
waves,  the  Greensand  became  covered  by  the  Gault.  The  upper 
greensand  would  seem  to  indicate  a  temporaiy  elevation,  or  at  least 
a  shoaling  of  the  water.  Again,  a  further  sinking  carried  the  once 
dry  ground  to  the  depths  of  the  ocean,  where  in  the  quietest  calm  of 
the  abyss  lived  those  little  Foraminifers,  whose  tiny  shells  chiefly 
form  the  mountain  mass  of  chalk. 

The   Portland-stone,  on   which  rest  the  Wealden  beds  (of  fresh- 
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water  origin),  is  covered  by  its  ancient  soil,  with  the  stems  of  the 
trees  erect  as  when  they  grew.  This  was  the  ancient  land,  first 
transformed  into  a  delta,  into  which  the  old  mighty  river  poured  its 
flood.  Here  lived  the  gigantic  Iguanodon ;  here  the  Pterodactyles — 
winged  lizards — flitted  in  the  dusky  twilight;  birds  waded  in  the 
mud  ;  the  hum  of  insects  was  heard  in  the  air.  All,  all  the  strange 
beings  of  those  ancient  days  have  perished,  and  two  thousand  feet  at 
least  of  solid  earth  is  piled  above  their  tomb. 

(To  be  co>dmued.) 


ON    CANADIAN     CAVERNS. 

By  G-EORGB  D.  GiBB,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

The  prominent  feature  of  a  large  portion  of  the  province  of  Canada 
is  the  presence  of  various  limestone  rocks  belonging  to  the  Silurian 
formations.  Until  lately,  the  existence  of  caverns  in  these  rocks,  as 
well  as  in  those  lying  subjacent — namely  the  Laurentian  of  Sir 
William  Logan,  was  almost  unknown  ;  as,  with  the  exception  of  an 
isolated  accouut  here  and  there,  no  regular  description  of  any  cavern 
had  appeared.  Owing  to  the  labours  of  the  Canadian  Geological 
Survey,  and  of  several  private  individuals,  a  number  of  caverns  liave 
been  discovered  at  distances  remote  from  one  another  ;  some  of  these 
have  received  but  a  passing  notice  in  the  publications  of  the  Survey, 
and  are  not,  therefore,  useful  as  a  means  of  reference.  The  present 
communication,  it  is  hoped,  will  supply  that  deficiency,  as  in  it  I 
pm"pose  to  embody  short  descriptive  accounts  of  all  the  caverns  of 
Canada  which  are  known  up  to  the  present  time.  The  details  of 
some  of  them  are  not  so  fiill  as  could  be  desired  ;  nevertheless,  with 
all  the  available  sources  of  information  within  my  reach,  together 
with  personal  observation  in  some,  on  the  whole  the  general  descrip- 
tions may  be  relied  upon  as  accurate,  and  as  containing  a  correct 
account  of  the  particular  geological  formations  in  which  they  lie. 

For  convenience  of  description,  it  may  be  here  stated  that  the 
boundaries  of  the  province  of  Canada  ai'C  at  the  present  time  as 
follows  :— North  by  the  Hudson  Bay  Company's  ten-itories,  and 
shores  of  James'  Bay ;  on  the  west  by  Lakes  Huron,  Superior, 
Lake  of  the  Woods,  Winnipeg,  and  Red  River ;  South  by  Lakes 
Erie  and  Ontario,  and  the  states  of  New  York,  Vermont,  and  New 
Hampshire;  and  to  the  eastward  by  the  River  and  Gulf  of  St.  Law- 
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rence,  the  state  of  Maine,  the  province  of  New  Brunswick,  and  the 
eastern  coast  of  Lalirador ;  the  whole  extending  between  the  latitude 
of  forty-two  degrees  and  fifty-five  degrees  north,  and  longitude 
fifty-six  and  ninety-eight  west. 

The  caverns  of  Canada  may  conveniently  be  divided  into  two 
classes ;  the  first  comprises  those  which  are  at  the  present  time 
washed  by  the  waters  of  lakes,  seas,  and  rivers,  including  arched, 
perfoi'ated,  flower-pot,  and  pillared  rocks,  which  have  at  one  time 
foi'med  the  boundaries  or  walls  of  caverns,  and  all  of  them  unques- 
tionably  the  result  of  aqueous  action.  The  second  comprises  caverns 
and  subterranean  passages  which  are  situated  on  diy  land,  and  so  far 
as  we  know,  not  attributable  to  the  same  cause  in  their  origin  as 
the  first,  or  at  least  not  applied  in  the  same  manner. 

In  the  first  class  are  -included  the  following : — 

1.  Caverns  on  the  shores  of  the  Magdalen  Islands. 

2.  Caverns  and  arched  rocks  at  Perce,  Gaspe. 

3.  C otitic  arched  recesses,  Gaspe  Bay. 

4.  The  "  Old  Woman,"  or  flower-pot  rock,  at  Cape  Gaspe. 

5.  Little  River  Caverns,  Bay  of  Chalour. 

6.  Arched  and  flower-pot  rooks  of  the  Mingan  Islands. 

7.  Pillar  sandstones,  north  coast  of  Gaspe. 

8.  Ifiagara  Caverns. 

9.  Flower  Pot  Island,  Lake  Huron. 

10.  Perforations  and  caverns  af  Michilimacinac,  L.  Huron. 

11.  The  Pictured  Rocks,  Lake  Superior. 

12.  St.  Ignatius  Caverns,  Lake  Superior. 

13.  Pilasters  of  Mammelles,  Lake  Superior. 

14.  Thunder  Mountain  and  Pate  Island  Pilasters,  L.  Superior. 

In  the  second  class  are  : — 

15.  The  Steinhauer  Cavern,  Labrador. 

IG.  Tlie  basaltic  caverns  of  Henley- Island. 
17.  Empty  basaltic  dykes  of  Mecattina. 
l!~i.  Bigsby's  Cavern,  Murray  Bay. 

19.  Buiichettes  Cavern,  Kildare. 

20.  Gibb's  Cavern,  Montreal. 

21.  Probable  caverns  at  Chatham,  on  the  Ottawa. 

22.  Calquhouns  Cavern,  Lanark, 

23.  Quartz  Cavern,  Leeds. 

24.  Probable  caverns  at  Kingston,  Lake  Ontario. 

25.  Mono  Cavern. 
20.  Eramosa  Cavern. 

27.  Cavern  in  the  Bass  Islands,  L.  Erie. 

28.  Subterranean  passages  in    the   Great   Manitoulin   Island,  Lake 

Huron. 

29.  Murrays  Cavern  and  subterranean  river,  Ottawa. 

30.  Probable  caverns  in  Iron  Islanil,  Lake  Nipissing. 
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The  majority  of  those  in  the  first  class  are  on  a  level  with  the 
water,  whilst  the  remainder  are  elevated  above,  varpng  from  a  few 
to  upwards  of  sixty  feet. 

In  the  second  class  the  level  varies,  but  aaearly  all  are  above  that 
of  the  sea,  and,  as  Avill  presently  be  described,  none  penetrate  the 
earth  to  a  considerable  depth  ;  but  this  may  be  found  to  be  othen\4se 
as  the  explorations  are  continued.  In  none  have  animal  remains 
been  found,  excepting  in  one  instance,  and  they  were  discovered 
loose  and  not  imbedded  in  stalagmite  ;  and  so  far  as  I  am  aware,  not 
a  single  object,  such  as  a  flint  arrow-head  or  spear,  used  by  the 
ancient  inhabitants  of  the  country,  has  been  observed.  Tliis  circum- 
stance may  in  some  measure  detract  from  the  present  communica- 
tion ;  that  pai't  of  the  inquiry  has  still  to  be  worked  out,  as  many  of 
the  caverns  have  been  but  very  partially  explored,  indeed  some  have 
scarcely  been  examined  and  as  several  of  them  branch  off  by  means 
of  fissures  and  galleries,  running  from  distinct  chambers  (most  of 
the  latter  containing  stalagmite)  we  may  yet  hope  for  interesting- 
discoveries,  particularly  in  that  district  of  country  in  which  exist  the 
huge  caverns  of  Mono  and  Eramosa  in  the  Niagara  limestone  rocks 
of  the  Upper  Silurian  formation.  The  researches  of  my  friend,  Mr. 
Sterry  Hunt,  of  the  Canadian  Geological  Survey,  have  shown  that 
these  limestones  are  essentially  dolomitic,  and  thus  perhaps  favour- 
ably constituted  for  the  development  of  caverns. 


(To  be  continued.) 
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Geological  Society  of  London,  Tfihruary  29,  ISGO. — L.  Horner,  Esq., 
President,  iu  the  Chair. 

"  Ou  the  Lower  Lias  of  the  South  of  England."     By  Dr.  T.  Wright,  E.G.S. 

The  author  first  stated  that  the  uppermost  beds  of  the  Lower  Lias  are  those 
cowi-Aimw^  JTi/ypajwcUHm  ponderosinii,  and  that  the  lowest  beds  are  those  wit li 
Jiinnoitites  Flanorljiit,  overlying  a  series  of  strata  coulaiuiug  E.sf/icria,  &c., 
whieh  lie  separates  from  the  Lias,  under  the  name  of  the  Avlcula  contorta 
beds.     The  last  rest  on  tlie  grey  and  red  marls  of  the  Keuper. 

Dr.  Wright  then  proeeeded  with  the  description  of  the  A.  contorta  beds,  in- 
eluding  the  "  Eone-bed,"  having  first  enumerated  the  authors  who  have  written 
on  these  and  the  equivalent  strata  (Kossener,  Shichten,  etc.,)ou  the  Continent. 
The  sections  at  Garden  Chlf,  near  M'cstbury  on  the  Severn,  at  Wainlode  Clift', 
at  Aust  Clifl',  at  Peuarth,  near  Cardiff,  at  Unhill  near  Westou-super-Aiare,  at 
Culverhole  near  Axmouth,  at  Wihncote  ana  Biuton  near  Stratford-on-Avon, 
were  described  in  detail  as  illustrating  this  series ;  and  General  Port  lock's 
scc'iion  of  these  beds  in  the  North  of  Ireland  was  also  alluded  to.     Pcctoi 
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Valoniensis,  Cardlum  Rheetkum^  and  Avicida  coatorta  are  the  cliief  molluscan 
fossils  of  this  zone. 

The  next  group  of  strata  are  those  with  AmmonifeK  Flamrbis  and  Am.  Johi- 
stotii.  Some  of  tlie  foregoing  sections  expose  these  beds,  such  as  those  at 
UpliiU  and  WUmcote  ;  but  tliey  can  be  still  better  studied  at  Street  in  Somer- 
setshire, where  they  have  yielded  so  many  fine  Eualiosaurian  fossils.  These 
beds  are  also  well  exposed  at  Brockeridge  and  Defford  in  the  Vale  of  Glou- 
cestei',  and  at  Binton  in  Warwicksiiire. 

Isustraa  Miirchiwnce  occurs  in  this  zone,  and  Odrea  Liassica  is  very  charac- 
teristic of  some  of  its  lower  beds.  Ichthyomuri  and  Fleslosciuri  of  several 
species  are  found  in  tliis  series  ;  the  latter  cliietly  in  the  lower  part.  Of  the 
two  known  specimens  of  the  PI.  megacpphalm,  one  was  found  in  these  beds  near 
Street,  Somerset,  and  the  other  at  WUuicote,  Warwickshire. 

The  AiiiMonifes  Bucklundi  characterizes  the  next  higher  group  of  strata, 
which  are  also  kno\\ai  as  the  Lima-beds.  These  are  well  seen  at  Lyme  Regis, 
at  the  Church  Cliff,  and  from  the  Broad  Ledge  to  the  shore,  and  yield  several 
species  of  Ichflti/osanrKS,  also  Am.  Conijbeari,  A.  rofiformis,  A.  angulatus,  A. 
Greemtighii,  and  A.  tortilis. 

The  Am.  Tunieri  beds  are  next,  and  can  also  be  studied  at  Lyme  Regis ; 
they  have  yielded  three  species  of  Ichthyosuui-us.  Am.  semicostatm  and  A. 
Bonnardi  belong  to  this  zone. 

The  Am.  oitu-ms  beds  succeed,  between  the  Broad  Ledge  at  Lyme  and 
Corustone  Ledge  near  Charmouth ;  they  apparently  have  no  saurian  fossils. 
A.  Brook/',  A.  stellarif,  A.  planicoda,  and  A.  Dudressierl  accompany  A.  obtiis/ws. 

The  next  zone  is  that  of  the  Am.  oxynotas,  with  A.  bifer  and  A.  lacunatus. 
The  beds  with  Am.  raricodatus  comprise,  in  ascending  oi'der,  the  Ammonite- 
bed,  the  Hippopodium-bed,  the  coral-band,  ard  the  Grvpha?a-bed.  This  zone 
is  well  seen  near  Cheltenham,  at  Lyme,  and  at  Robin's  Hood  Bay  in  Yorkshire. 
Am.  armafu-s,  A.  nodiilosics,  and  A.  Guibalianus  belong  to  the  A.  raricodus  beds. 

Dr.  Wright  then  pointed  out  that  the  Avicida  contorta  beds,  like  the  Kossen 
beds,  contain  a  fauna  speciid  to  themselves,  and  might  as  well  be  classed  with 
the  Trias  as  with  the  Lias.  They  have  a  wide  range  in  the  South  of  England, 
South  Wales,  the  Midland  Counties,  and  the  North  of  Ireland.  Mter  some 
remarks  on  the  more  important  features  of  the  several  Ammonite-zones  of  the 
Lower  Lias,  the  author  concluded  by  remarking  that  as  Quenstedt  and  Oppel 
had  observed,  the  Middle  Lias  could  be  similarly  subdivided  by  means  of  the 
Ammonites  peculiar  to  its  several  stages. 


Liverpool  Geological  Society',  March  13,  1800. — Thomas  Urquhart, 
Esq.,  in  the  Chair. 

The  Secretary,  G.  H.  Morton,  Esq.,  E.G.S.,  exhibited  a  number  of  scratched 
boulders,  and  shells  of  several  species  collected  by  him  from  the  boulder-clay  of 
the  district.  He  showed  how  the  boulders  were  connected  with  the  grooved 
and  striated  surfaces  of  the  sandstone  in  the  neighbourhood. 

Thoiuiis  1.  Moore,  Esq.,  of  the  Derby  Museum,  exhibited  Cetacean  remains 
from  more  recent  local  deposits. 

The  R(,'v.  Henry  H.  Higgins  brought  forward  his  proposal  for  the  arrauge- 
ment  of  the  recent  and  fossil  sT)ecies,  in  the  new  Liverpool  museum,  in  natural 
history  series,  without  regard  to  stratigraphical  formations.  The  Secretary, 
Dr.  Colliugwood,  and  most  of  the  meuibcrs  of  the  society,  advised  a  geological 
arrangement  of  the  fossils.  It  Avas  suggested  that  the  Society  should  enrich 
the  valual)le  geological  collection  of  the  Royal  Institution,  which,  with  some 
small  additions,  woidd  a-ssume  considerable  import anre. 
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Maxchestek  Geological  Society,  February  16. — On  this  day  the 
members  of  tliis  Society  made  an  excursion  to  Buruley,  under  the  direction  of 
the  President,  Sir  James  Kay  Shuttleworth,  Bart.,  F.G.S.  After  the  dinner, 
the  President  described  the  valuable  seams  of  coal  under  the  Gawthorpe  estate, 
and  Mr.  Pickup  described  the  strata  at  the  pit  belons^ing  to  Messrs  Tliursby 
and  Scarlett  at  Spa  Clough.  Mr.  Binney  drew  attention  to  the  bed  of  Unio 
robnstua  as  being  two  hundred  yards  above  the  Habergliam,  or  assumed  Arley 
mine  of  PuU-edge ;  wliilst  at  Wigan  the  same  bed  was  only  forty-seven  yards 
above  the  Arley-mine.  In  the  dining-room  were  displayed  Mr.  Wdds'  ex- 
cellent collection  of  fossil  fish-remains  from  Full-edge,  and  shells  from  the 
Lower  Coal-measures,  as  also  extensive  and  valuable  collections  of  fossil  plants 
from  the  Burnley  Coal-field  belonging  to  Messrs  Whittaker  and  BirtweU.  Mr. 
J.  Mushen  of  Bmuingham  exhibited  some  beautiful  casts  of  cystideaus. 

Ordiiutry  Monthli/  Meet'uif/,  Fehrnari/  2S. — A  paper  was  read  on  "  Over- 
"Winiling  in  Coal  and  other  Mines,"  by  Thos.  Wyime,  Esq.,  P.G.S. 


NOTES    AND     QUERIES. 

Mr.  Page's  Handbook  or  Geological  Ter^is. — "We  have  received  a  con- 
siderable number  of  communications  upon  various  points  of  pronunciation. 
We  have  resei-ved  these  for  a  time,  with  a  view  to  then-  publication  together  in 
our  next  number.  We  hope,  therefore,  that  any  intended  suggestions  or  re- 
marks may  be  forwarded  to  us  early  in  the  present  month. 

Limestone  Veins  ix  Shale  at  the  Base  or  the  Old  Red  Sand- 
stone.— Sir, — A  few  days  since  I  observed  some  ii-regular  vertical  veins,  or 
thin  dykes  of  dark  grey  compact  limestone,  erossmg  a  nearly  horizontal  bed  of 
red  shale  in  and  near  the  local  base  of  the  Old  Red  Sandstone,  which  rests  un- 
conformably  upon  beds  very  seldom,  and  then  but  slightly  calcareous.  The 
shale  in  which  they  were  obsei-ved  is  separated  from  the  overlying  Carbon- 
iferous Limestone  by  a  considerable  thickness  of  yellowish  sandstone,  of  which 
over  two  hundred  feet  is  exposed.  As  these  veins  do  not  contain  fossils,  and 
there  is  nothing  else  to  show  that  the  limestone  was  derived  from  organic 
sources,  wliile  the  thickness  of  the  intervening  sandstone  is  against  the 
supposition  that  it  was  deposited  by  infiltration  from  the  Carboniferous 
Limestone.  Perhaps  you,  or  some  of  youi-  other  readers  will  say  how 
an  occuiTcnce  so  uuusmd  may  be  accounted  for. — I  am,  etc.,  A.  B.  W., 
Templemore. 

Biblical  Chronology  of  ;NLan. — Sir, — In  reference  to  the  zexuta  questio 
of  the  age  of  man  on  the  earth  as  connected  with  the  works  of  human  art 
lately  found  in  Prance,  one  point  of  consequence  has,  I  think,  been  hitherto 
overlooked,  viz.,  that  we  are  not  confined  by  the  authority  of  the  Bible  to 
the  period  of  six  thousand  years  for  the  date  of  man's  creation  upon  the  earth. 
Phyres  Clinton,  in  the  appendix  to  liis  "  Fasti  Hellenici,"  mentions  the  fact 
that  most  of  our  old  Bible  manuscripts  vary  much  in  their  cln-onology,  chiefly 
in  the  duration  of  life  assigned  to  the  patriarchs  before  the  Flood,  and  also  be- 
fore the  time  of  Abraham.  So  considerable  is  this  variation  that  1  believe  I  am 
not  far  wTong  in  stating  that  twelve  thousand,  or  even  twenty  thousand  years 
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may  be  obtained  for  the  period  since  man's  creation  from  some  of  these  manu- 
scripts ;  and  I  b(;licvc  also  tliat  Mr.  P.  Clinton  slated  tliat  there  was  no  pre- 
ponderant rate  of  authority  for  the  manuscripts  which  had  been  followed  by  the 
authors  of  our  IJible  translation.  The  Scptuagint  translation,  e.rj.,  was  founded 
on  a  different  set  of  manuscripts ;  and  I  think  also  that  Josephus  is  said  to 
have  had  some  quite  different  from  ours.  I  write  only  fronr  recollection,  not 
having  the  books  at  hand  to  refer  to ;  but  I  am  sure  of  this  point,  that  on  the 
authority  of  some  of  the  manuscripts  of  the  Bible,  a  much  longer  period  may- 
have  elapsed  than  the  six  thousand  years  wliich  ace  generally  received.  I  con- 
ceive that  the  possibility  of  such  an  extension  of  time  might  extend  also  the 
probability  of  man's  having  been  coeval  with  even  the  mammoth. — I  am,  Sir, 
Yours  obediently,  (The  Ilev.)  S.  C. 

Provincial  Geological  Museums. — Sir, — I  was  well  pleased  to  see  the 
remarks  of  E.  Charles\yorth,  P.G.S.,  in  reference  to  Professor  Porbes  sugges- 
tions for  establishing  "  Educational  Museums."  I  presume  there  is  scarcely  a 
Geological  Society  in  the  kingdom  but  has  a  nucleus,  at  least,  of  a  nmseum  in 
tlie  shape  of  one  or  more  cabinets  of  "  specimens,"  collected  from  the  various 
strata  of  their  surrounding  districts.  TDuit  we  students  of  Geology  now  re- 
quire is  to  have  published  in  your  excellent  magazine  a  list  of  all  the  Geological 
Societies  of  the  kingdom,  and  a  list  of  the  specimens  collected  in  their  separate 
districts.  There  would  be  no  difficulty  in  obtaining  this  information,  if  you, 
su-,  suggested  to  the  secretary  of  each  geological  society  to  forward  to  you  a 
short  accoimt  of  their  local  strata,  &c.,  and  the  fossils  found  therein.  By  the 
publication  of  such  information,  the  readers  of  your  m;igazine  would  become 
acipiainted  with  a  cu-cle  of  fossil  districts,  would  know  to  what  society  they 
should  write  for  exchanges,  or  what  spot  to  visit  to  enrich  their  cabinets  or 
local  museums ;  a  friendly  feelmg  would  be  generated  amongst  the  varioiis 
geological  associations,  and  considerable  practical  information  obtained.  We 
cannot  expect  that  societies  will  give  up  independent  movements  since  they 
must  be  guided  in  some  measiire  by  local  circumstances;  but  if  tlie  teachers  of 
ge<)l()gical  science  would  lay  down  a  practical  plan  for  the  formation  of  ])ro- 
vincial  geological  museums  and  mutual  co-operation,  I  luive  no  doubt  but  tiiat 
the  various  associations  would  at  once  act  upon  the  suggestions.— Youis 
faithfully,  G.  Hoknku,  Glasgow.  We  concia"  in  the  desirableness  of  the  publi- 
cation of  the  lists  suggested  by  our  correspondent,  and  shall  be  obliged  to  the 
various  secretaries  and  members  of  institutions  and  societies  for  the  necessary 
information. 

QuATEUNARY  Geology. — Au  interesting  discussion  oeciu-red  at  tlie  ordinary 
meeting  of  the  French  Geological  Society,  on  November  7th,  which  is  reporteu 
in  the  Bulletin  for  January  hist.  M.  Gaudry  produced  specimens  which  he 
had  recently  dug  from  the  diluvhim  in  tlie  neighbourhood  of  Amiens.  He 
stated  that  he  had  found  axes  nearly  in  contact  with  fossil  nuunmalian  bones, 
togetlier  with  small  pierced  balls,  whieii  ]\1.  Kigollet  considered  to  be  necklace 
beads,  but  mIucIi  did  not  with  certainty  sliow  traces  of  huuuui  art.  In  reply 
to  a  question  from  M.  d'Archiae,  M.  Gaudry  said  the  axes  Mxre  not  all  found 
lying  horizontally  but  at  various  inclinations  and  mostly  together.  M. 
Desnoyers  confirmed  these  statements  having  aided  in  the  explorations,  and 
explained  that  many  of  tlie  implements  were  formed  from  rolled  pebbles.  He 
considered  the  de|)0sit  to  be  a  llaviatile  one;  it  contained,  in  beds  of  sand 
inlerstratiiied  with  the  gravel,  Cydades,  ibicylus,  Paludina,  and  Limua^a,  and 
could  not  be  dnc  to  tumultuous  causes.  jNI.  d'Orbigny  cited  an  instance  at 
Bicetrc  of  a  diluvial  gravel  bed  eap])ed  liy  a  iluvhiiih;  sand  uuder  the  Loess. 
M.  Desnoyers  explained  tlie  lluviatile  character  of  the  deposit  by  its  occurrence 
at  the  coniluencc  of  a  side  valhjy  with  the  Somme,  and  maintained  that  the 
uiammaliau  boucs  had  l)een  rolled,  which  ls\.  Jourdain  also  stated  was  the  case. 
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M.  Hebert  referred  to  the  well  knowu  discoveries  of  M.  Pertlies  aud  the 
labours  of  Mr.  Prestwich,  aud  others,  resultiug  in  the  production  of  upwards 
of  a  thousand  implements  from  deposits  certainly  quaternary,  characterized  by 
Elephas  j)ri/i)ifff)iii(s  awA.  Rhinoceros  firhorhiKs.  He  denied  that  tliey  had  been 
subsequently  disturbed,  described  them  as  covered  by  a  red  diluvial  clay,  with 
broken  flints  usually  um'oUed,  identical  with  the  red  diluvium  of  the  neighbour- 
hood of  Paris,  aud  that  the  brick-earth,  or  loess,  was  superimposed.  He  main- 
tained that  it  is  impossible  that  the  flint  implements  could  have  been 
introduced  into  their  actual  present  position  subsequently  to  the  deposit  of 
the  two  last  named  beds.  Doubtless  the  implements  were  not  rolled  as  were 
the  bones.  In  all  cases  the  axes  lie  under  the  double  mantle  of  the  red  clay 
and  loess,  showuig  beyond  all  question  that  they  belong  to  the  antecedent 
state  of  things.  If  then  we  admit  with  M.  d'Archiac  that  the  loess  is  the 
result  of  a  general  deposit  independent  of  the  centres,  whence  the  rolled 
gravels  with  elephant  bones  have  radiated  ;  that  the  great  extension  of  Alpine 
glaciers  is  subsequent  in  date  to  the  loess,  that  the  tui-baries  are  more  recent 
stdl,  we  are  obliged  to  conclude  that  the  existence  of  man  in  the  north  of 
France  belongs  to  an  epoch  more  ancient  than  the  quaternary  ! 

The  identity  of  the  brick-earth  with  the  loess,  the  local  chrracter  of  upper 
gravels,  require  careful  consideration  before  we  accept  this  as  the  true  place  of 
the  first-art  stratum ;  but  in  the  present  state  of  our  knowledge  it  may  be  use- 
ful to  call  attention  to  the  sayings  aud  doings  of  our  neighbours. — S.  11.  P. 

Heterostegixa-bed. — I  should  be  much  obliged  if  you  could  let  me  know 
which  is  the  "  Heterostegina-bed"  at  Malta  mentioned  in  the  paper  read  at  the 
meeting  of  the  Geological  Society,  Jan.  4th,  by  Mr.  T.  R.  Jones. — Yours  truly, 
r.  W.  HUTTON,  Staff  College,  Aldershott.— In  Capt.  Spratt's  notice  of 
the  geology  of  Malta,  &c.,  in  the  Geological  Society's  Proceedings,  vol.  iv., 
p.  220  and  p.  230,  the  "  yellow  sandstone"  is  described  as  being  full  of  a  "  very 
thin  Nummulite,"  referred  to  also  by  Prof.  Forbes  as  the  "  LenticuUtes 
coiiiphaiatus."  It  is  this  bed  which  is  now  known  as  the  "Heterostegina-bed," 
and  Ml-.  Rupert  Jones  has  favoured  us  with  the  following  remarks  on  the 
subject. 

"  The  thin  Numniulite-like  shell,  found  in  the  dark-yellow  friable  stone,  is 
not  a  Nummulite  nor  a  Lenticulite.  It  belongs  to  the  Heterostegina  of 
D'Orbiguy  ;  a  genus  which  is  related  to  Nummulina  aud  to  0})crculina ;  but 
it  has  its  chambers  subdivided,  and  is  not  symmetrical  in  its  growth.  The 
yellow  sandstone  is  the  second  great  stratum  from  the  top  of  the  Tertiary 
series  of  beds  at  ]\Ialta,  and  is  well  seen  at  several  places  in  that  island  and  in 
the  cliffs  at  Ranella  Bay,  in  Gozo.  Besides  the  Heterostegina  depressri,  D'Orb., 
this  rock  contains  Glotnyerina  Ijitlloides,  D'Orb.,  and  a  few  other  Foraminifers. 
The  LenticuUtes  complanalus  of  Basterot  (to  which  the  Maltese  fossd  above 
mentioned  has  been  erroneously  referred)  being  really  a  very  thin  Operculina, 
the  name  "  LenticuUtes"  (which  is  iuajjpUcable  iu  other  cases  also)  is  disused. 
Opercidiua  is  a  sub-genus  of  Nummulina. 

Dr.  Wright  has  followed  Spratt  and  Forbes  in  misnaming  this  Heterostegina 
"LenticuUtes  conndanatas"  (Ann.  Nat.  Hist.  Qtcr.,  vol.  xv.,  p.  103,  pi.  7,  f.  J-.). 
The  latter  name  was  given  by  Basterot  to  a  large  thin  discoid.d  fossil  Forami- 
nifer  froux  Bordeaux,  now  well  known  as  an  Operculina,  similar  to  such  as  now 
exist  in  the  sea  at  the  Phillipines,  Australia,  and  elsewhere.  Operculina  coin- 
planata,  however,  also  occurs  at  Malta,  for  Lord  Ducie  has  favoured  the 
WTiter  with  a  fine  specimen  in  a  very  luird  white  limestone  from  that  island." 

Ox  THE  Divisions  of  the  Drift  ix  Norfolk  and  Siffolk. — "Asl 
shall  have  frequent  occasion  to  make  use  of  the  word  diluvium,"  wrote  the  late 
Dr.  Bucklaud,  "it  may  be  necessary  to  premise  that  1  ajinly  it  to  those  ex- 
tensive and  general  deposits  of  superficial  loam  and  gravel  which  ajipcar  to 
VOL.    III.  s 
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have  heon  produced  by  the  last  great  convulsion  that  has  affected  our  planet."* 
Omitting'  any  opinion  upon  the  cause  of  those  deposits,  Sir  Charles  Lyell  gives 
the  following  definition  of  the  diluvium  :  "  Those  accumulations  of  gravel  and 
loose  materials  M'hich  by  some  geologists  are  said  to  have  been  produced  by  the 
•  action  of  a  diluvian  wave,  or  deluge,  sweeping  over  the  surface  of  the  earth. "f 
More  recent  opinions  upon  the  presumed  agencies  which  have  brought  together 
the  heterogenous  materials  forming  the  gi-avel  and  clay  beds,  and  deposited  and 
spread  them  over  their  present  sites,  have  led  to  the  adoption  of  the  term 
"  drift,"  as  more  significantly  expressing  the  modern  views  held  on  their  mode 
of  transport.  The  "drift,"  therefore,  includes  the  series  of  beds  of  gravel, 
sand,  loam,  and  boulder-clay,  or  till,  the  latter  being  but  a  northern  provincial 
term  for  the  former. 

]My  late  friend,  the  highly  intelligent  geologist,  Joshua  Trimmer,  whose  well 
known  intimate  acquaintance  with  these  superficial  deposits,  from  an  extended 
examination,  has  given  high  authority  to  his  remarks  upon  them,  was  the  first 
to  adopt,  if  not  to  originate,  their  more  defined  division  into  "  lower  drift,  till, 
or  boulder-clay,"  "  u])per  drift,"  and  "warp  of  the  drift. "|  My  respected 
friend  afterwards  divided  his  lower  drift — till,  or  boidder-elay— into  an  upper 
and  lower  bonlder-clay ;  founding  this  division  upon  what  he  and  othei-s  had 
observed  in  the  Su.fFolk  cliffs,  at  and  near  to  Gorleston.  During  the  many 
agreeable  gossips  that  I  had  with  my  late  friend,  I  heard  his  views  in  relation 
to  the  above-mentioned  divisions,  and  as  frequently  combated  them,  from  not 
ha\'ing  observed  anything  in  "West  Norfolk  to  warrant  them  ;  and  since  my 
residence  at  Yarmouth,  after  having  repeatedly  examined  the  cliff  from  Cortou 
to  Gorleston,  and  other  localities,  I  have  seen  nothing  to  shake  my  scepticism 
upon  the  subject.  Trimmer  wrote  thus:  " It  appears  that  in  the  Gorleston 
cliffs  there  are  two  boulder-elays,  separated  by  a  mass  of  sand,  which,  on  the 
authority  of  Woodward,  has  hitherto  passed  for  the  'crag,'  a  term  which  has 
now  become  as  indefinite  as  that  of  'drift,' or 'drifts.'  The  lower  boulder- 
clay  is  the  tailing  oft'  of  that  so  well  known  for  its  blocks  of  Scandinavian 
origin,  and  which  extends  over  the  north  of  Europe  and  into  the  eastern  side  of 
England.  The  upper  boulder-clay  is  characterized  by  an  abundance  of  oolitic 
detritus  ;"  and  he  proceeds  to  say  that,  "  the  former  overlaps  the  latter,  with  a 
mass  of  sand  interposed."  § 

It  api^ears  from  the  perusal  of  this  cited  paper  that  there  were  anomalies  in 
the  structures  of  the^  superficial  beds  "which  had  perplexed"  Mr.  Trimuier; 
it  also  ap])ears  that*  these  perplexities  were  removed  by  meeting  with  (for 
thus  he  wrote)  "some  boulders  of  gneiss  on  the  beach;  and  though  during  a 
rapid  examination  wc  found  none  actually  embedded,  Mr.  Gunn  assured  me  he 
had  seen  them  in  the  cliff." ||  From  having  repeatedly  examined  these  cliffs, 
and  having  also  dug  into  the  so-called  lower  boulder-clay,  or  till,  without  meet- 
ing with  a  boulder  of  any  kind  ///  nih/,  I  cannot  assent  to  the  existence  of  two 
boulder-clays — an  upper  and  a  lower.  ;  ;      r,.     i     ,        , 

Beneath  the  sand  underlying  the  true  bouldet-Clay  a' highly  ferruginous  loam, 
stained  in  places  black  by  decomi)oscd  vegetable  matter,  exists.  Into  this  bed 
I  dug  to  the  depth  of  about  five  feet,  and  a  trench,  three  feet  by  two,  without 
meetnig  with  anything  but  one  portion  of  black  flint,  about  the  size  of  my  open 
hand,  with  its  angles  rounded,  and  pebbles  and  small  angular  fragments  of 


•  Roli'ina'  Diluvian.T,  p.  2.     1823. 

+  Glossiiiy  in  "  The  Principles  of  Geology."  'Vi    I'l.'i' 

t  "  On  the.  Geology  of  Norfolk,  <fcc."  piiblishecl  in  the  Journal  of  the  Royal  Agi-icnltnral 
Society  of  Eiipland,  vol.  vii.,  purt  2.     1817.  ' 

§  "  On  the  Ujiper  and  Lower  Boitlder-clay  of  the  Gorleston  ClifTs."  Quart.  .Toiiriiul  of  the 
Geological  Society,  vol.  xiii.    1857. 

II  Op.  c-it. 
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flint,  but  uot  a  vestige  of  auy  primitive  rock.  This  loam  contains  an  abundance 
of  very  small  fragments  of  tertiary  shells,  resembling-  those  from  the  crag,  as 
also  does  tlie  sand  above  it.  The  boulders  of  gneiss  met  with  on  the  beach  by 
Messi's.  Triiinuer  and  Giinu,  -we  may  venture  to  believe,  had  previously  fallen 
from  the  bouhler-clay  above ;  and  those  seen  by  Mr.  Gumi  embedded  in  the 
cliif,  I  am  disposed  to  think,  were  driven  in  and  covered  up  by  violent  tides 
prevailing  on  that  shore,  having  first  fallen  from  above,  and  been  carried  out  to 
sea  by  retiring  waves.  Neither  after  frequent  iterations  of  long-continued  ex- 
aminations of  the  drift  in  West  Norfolk;  the  written  reports  of  an  intelligent 
M-ell- sinker  upon  the  beds  passed  thi-ough  in  forty  wells,  chiefly  in  West  Nor- 
folk, with  a  few  extending  into  the  centre  of  the  county ;  nor  from  the  ex- 
aminations of  Dr.  Milchcll*  have  I  been  able  to  obtain  any  information  that 
would  lead  me  to  bcUeve  in  the  existence  of  two  boulder-clays. 

Both  in  the  gravel-beds  and  boulder-clay  throughout  the  counties  of  Norfolk 
and  Sutfolk  large  and  snudi  rolled  masses  of  piiuutive  rocks  are  almost  every- 
where met  with,  so  that  tlie  occurrence  of  them  on  the  Gorlestou  ])each  is  to 
he  expected,  and  therefore  they  prove  nothing  towards  the  definition  of  two 
boulder-clays  titere. 

Recently  1  have  taken  opportunities  of  examining  into  the  superficial  strata, 
from  the  drift  above  the  boulder-clay  successively  down  to  the  chalk.  In  tlie 
fu'st  instance  at  Lowestoft,  where  the  upper  drift,  boulder-clay,  with  the  under- 
lying sand  and  loam  have  been  opened ;  next  at  Gorton  Cliff,  where  the  boulder- 
clay,  with  the  subjacent  sand,  and  the  so-called  lower  boulder-clay  are  visible 
in  the  cliff ;  then  at  Gorlestou,  where  but  a  small  seam  of  boulder-clay  beneath 
the  vegetable  soil  covers  the  under-lying  sands,  and  where  the  loam  beneath  is 
rarely  visible;  lastly,  where  a  wed  has  been  bored  down  iuto  the  chalk. 
Surely,  in  this  last  instance,  had  a  lower  boulder-clay  existed,  some  indications 
of  it  would  have  been  brouglit  to  liglit. 

The.  diagrams  of  sections  (p.  140)  wdl  illustrate  the  above  descriptions,  and 
assist  in  the  compreheusiou  of  my  view  of  the  divisions  of  the  Drift  in  Norfollc 
aud  Suffolk. 

To  the  north  of  Yarmouth,  at  Caister  Castle,  at  Ormsby,  and  the  neighbour- 
ing villages  which  I  have  examined,  tlie  boulder-clay  is  again  seen  ca])ping  the 
inferior  drift-sands,  it  having  been  removed  from  them  by  denudation  at  the 
embouchure  of  the  tliree  rivers,  Waveney,  Yare,  aud  Bure,  at  Breydon  Broad. 
At  Ormsby,  in  a  brick-yai-d,  the  ferrugnmus  loam  of  the  lower  drift  is  met  with 
nearer  the  surface,  uot  enclosing  a  single  boulder.  To  the  west  of  the  sea- 
shore, about  five  miles  bilaud  from  Lowestoft  and  Gorton,  aud  at  Somerleytou 
brickfield,  also  at  Barnby  and  Eellough,  near  Beccles,  the  boulder-clay  is  seen 
covered  by  the  upper-drift,  and  "warp  of  the  drift,"  of  Trinmier.  At  Somer- 
leytou, in  the  brickfield,  a  well  has  been  sunk  in  the  loam  and  sandbeneatli  the 
boulder-clay  to  the  depth  of  forty  feet ;  and  these  beds  have  been  opened  liori- 
zontally  to  ucuirly  the  same  depth  to  procure  brick-earth,  without  nu^cling  with 
a  boulder  of  auy  kind,  nor  even  a  fiiut-stone  of  a  size  adapted  for  paving;  no- 
thing but  small  angular  shingle  and  pebbles. 

lu  West  Norfolk  the  boulder-clay  lies  for  the  most  paii;  immediately  upon 
the  chalk ;  but  when  a  bed  of  sand  or  gravel  intervenes,  uo  fragments  of  ter- 
tiary marine  shells  are  to  be  found  in  it,  as  in  similarly  placed  sands  in  East 
Norfolk,  tlie  former  bed  lying  beyond  the  western  and  northern  margin  of  the 
crag  formation.  The  position  of  tlie  bould(;r-cl:iy  lU'ar  to  the  surface  is  shown 
with  surprising  accuracy  upon  Smith's  Geological  Maps  of  Norfolk  and  Sufi'olk 
by  the  dark  drab-colour  used  for  designating  tbe  lieavy  lands  in  those  counties. 
If  I  may  presume  to  suggest  an  alteration  of  my  late  esteemed  friend's  divisions 

*  "  Oa  the  Drift,  &o. ;"  by  J.  Mitchell,  L.L.D.    Geological  Proceedings,  vol.  iii..  p.  2. 
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of  these  superficial  beds,  it  will  be  iuto  the  following  order,  viz.,  upjier  drift, 
boulder  clay,  and  lower  drift. 

The  Uppei-  diift  consists  of  beds  of  gravel  formed  of  roimded  flint,  sand- 
stones, quartz-roek,  gneiss,  syenite,  and  granite,  as  pebbles  rather  than 
boulders,  accompanied  with  a  greater  or  less  quantity  of  ferruguious  sand  or 
sandy  loam.  In  this  division  I  include  Trimmer's  "warp  of  the  drift,"_ con- 
sidering its  formation  but  the  termination  of  one  long  period  of  deposition, 
diffusion,  erosion,  denudation,  and  re-arrangement  of  tlie  materials,  and  lastly, 
1  conceive  that  by  the  surging  of  muddy  waves,  the  final  adjustment  was  accom- 
plished immediately  anterior  to  or  just  as  that  portion  of  the  earth  was  emerging 
from  the  water. 

The  Boulder-clay  has  a  well-niarked  distinctive  character  in  its  great  pro- 
portion of  oolitic  and  chalk-boulders,  all  more  or  less  rounded  and  scored ; 
also  in  the  almost  entire  absence  of  stratification  in  the  bed.  This  clay  occurs 
either  as  a  bed  of  blue,  di-ab-coloured,  or  marly  clay,  these  modifications  arising 
from  the  predominance  of  the  parent  Kinnneridge,  Oxford,  and  blue  Lias- 
clays,  or  the  prevalence  of  the  clays  of  the  Inferior  and  Great  Oolites,  or  the 
superalnindancc  of  the  detritus  of^  the  Chalk  with  its  flints ;  for  in  this  clay 
boulders  occur  derived  from  all  the  oolites  and  from  the  various  rocks'of  tlie  cre- 
taceous system,  with  a  comparative  sprinkling  only  from  the  primitive  division 
of  rocks. 

The  Lower  Drift  is  found  to  be  stratified  alternations  of  sand,  graveUy- 
shingle,  and  ferruginous-loam  ^^dth  angular  fragments  and  pebbles  of  flint 
embedded  in  it.  The  layers  of  shingle  in  the  sand  consist  of  very  small  frag- 
ments of  Tertiary  shells' resembling  those  of  the  Crag.  I  consider  the  period 
durmg  which  these  post-tertiary  beds  were  depositmg  as  one  epoch  ;  but  why 
the  agency  of  icebergs  sliould  have  occurred  whilst  the  bonlder-clay  only  was 
depositing  I  will  leave  to  other  theorists  to  enunciate  the  reason. 

The  organic  contents  of  the  beds  sunk  and  bored  through  at  the  Yarmouth 
Brewery  well  are,  first,  in  the  Breydon-nuid,  Odrca  edtilh,  Cardium  edute, 
TelUna  planata  of  Pennant,  Tellina  Bathica,  and  Pecteti  operculum.  In  the 
Lower-drift,  what  I  am  disposed  to  call  in  this  instance  Crag-drift,  fragments 
only  of  tertiary  shells  are  found;  in  what  I  have  called  the  Crag  in  the  section 
MijtUm  ediilis,  TelUna  Bathica,  and  apart  of  -ABalaiius;  in  what  Mr.  Prestwich 
called,  on  his  mspeetiou  of  specimens  of  the  clays,  London  and  Plastic  clays, 
and  in  wliose  opuiion  I  fully  concur,  no  shells  or  fragments  of  shells  were  met 
with,  or  if  any  have  been  found  they  have  not  been  preserved. 

Judging  from  the  products  of  the  Yarmouth  Well,  and  also  from  those  of 
the  well  sinkings  and  horizontal  diggings  at  Somerleyton,  I  consider  it  to  be 
established  that  there  is  not  a  second  boulder-clay  in  East  Norfolk  or  Suffolk. 
As  in  some  measure  coiuiected  with  tlie  subject  of  this  paper,  it  may  be  in- 
tercstiug  to  your  readers  to  learn  whence  the  mannnaliau  remains  are  so 
constantly  dredged  up  on  this  coast,  and  also  what  they  are.  The  Oyster-bed 
from  wliich  they  are  ijrouglit  up  with  tlie  living  oysters  1  have  laid  down  in 
the  accom])anyhig  section;  it  occurs  at  from  a  mile  anda-half  to  two  miles  from 
the  beacli,  and  at  a  depth  of  abo\it  eleven  fathoms.  Tliey  consist  of  teeth  and 
bones  of  the  skeletons  of  two  species  of  mannuoth,  teeth  of  Hi])popotamus, 
heads  of  the  male  and  female  Megaccrus  Uibernlcus — an  atlas  of  the  megaecros 
with  a  Titi-fUellu  hicrassata  unpacted  in  the  canal  of  the  vertebrtd  artery,  has 
been  met  witli,  a  horn-core  of  Bun  pi-hnUieuias,  and  one  -vnth  a  vertebra  and 
metacarpal  bone  of  Bus  loiiylj'rum,  jaw  with  teeth  of  Equus  cahallm,  ceiTical 
vertebra  of  a  Grampus,  and  a  lower  jaw,  without  teeth,  of  a  Walrus — the  last  is 
in  the  possession  of  Mr.  Owles  of  this  town,  in  whose  collection,  in  that  of  Mr. 
Nash  residing  here,  and  in  my  own,  the  above  named  fossils  are  preserved. — 
C.  B.  BosE,  r.G.S.,  Great  Yarmouth. 
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Errata  in  Mr.  Du  Noyer's  Paper  on  the  Giant's  Causeway. — 
Dear  Sii-, — Please  to  call  attention  to  tlie  follo\Ting  typographical  errors  in  the 
paper  on  the  Causeway.  Any  practical  geologist  seeing  li"-u.  7,  p.  10,  called 
"The  Whin  Dylvc,"  would  at  once  perceive  the  error.  No  dyke  of  b;isalt  ever 
assumed  the  appearance  given  in  lign.  7  when  vertical,  but  it  might  if  it  were 
horizontal,  when,  however,  the  coluums  would  be  more  rcguhir  than  those 
shown  in  the  figure  I  aUfUde  tjp^^  ..^Thjej  .gl^culiftr  ghai-actei:,^^  ^i'!(taafl74i"^^(i^ 


u  .iffi;  iKi'f')Ti;ffi 


:nf,H  I'MJifii  fi   to  111' 
-^   i>^ofiT      1)0!'' 
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Silurian  Slate.        Trap  Dyke.        Silurian  Slate.    ^ 

theii-  tendcncv  to  columuai-ize  at  right  angles  |;o,'iheirt-jraWs,  or  cooling  surfaces ; 
wJiile  what  niav  be  termed  yowis  of  shniikun/  (a  a)  become,  very  numerous  and 
close  at  the  edges  of  the  dyke.  In  many  instances  the  dyke  at  its  sides  de- 
composes into  a  soft  brown  shale.    ,.:, ,<.,,,!    I     ,!'.;-tlr|(,    ,,■>.;..!    oil  ^.iii;  ;.i^  w  .  y :  ' 

At  p.  11  the  allusion  to  Ugn/,7;.r^rs,;tpi.lJg??-r;.'l'0i— yiOur^,,vgjy,,,tar?ily, 
Geo.'- V.  Du  NOYER.  .^  ,.   ,,  ^^  ■,■•,   i--  •    ::-'■■■    ^  ■   ■"■ 

Notes  op  Possilieerous  LocAiiTii;s  .rf.the  Old  Bed  Sandston]?,op 
the  East  or  Scotland.— Should  any  amateur  geologists,  delightijag  in  a 
pedestrian  excursion,  relieved  occasionally  by  a  little  rail  and  stcaml)oat 
travelling,  be  desirous  of  visiting  the  fossiliferous  districts  of  the  Old  Ked 
Sandstone  of  the  cast  coast  of  Scothuid  during  the  ensuing  sejuson  for  rambles, 
I  think  the  following  remarks  may  be  of  some  ser\ice  in  the  search  for  s])cci- 
raens.  The  trip,  by  using  a  little  despatch,  will  take  about  five  or  six  weeks; 
to  go  thoroughly  to  work,  aud  obt;uu  a  perfect  knowledge  of  the  localities,  &c., 
would  require  at  least  five  or  six  months.  However,  I  was  not  able  to  spare 
more  than  six  weeks,  and  during  that  time  I  visited  all  the  most  important 
pkccs  of  interest  to  the  geologist^ in  that  part  of  Scotland,  with  tolerably  fine 
weather,  and  without  being  ovcrbiu'dcncd  with  baggage,  but  possessmg  ;i  very 
usefid  and  moderate-sized  hammer  (a  small  hannner  is  of  no  use  m  this  dis- 
trict) and  a  couple  of  stone-chisels  (large  and  small) ;  with  these  took  you  can 
encounter  a  nodule  of  almost  any  size;  but  the  ham mei;, itself  [iBfill  generally 
prove  suflicieut,  unless  tlie  nodule  breaks  crossways.  -  ..^.  . 

At  the  end  of  these  rough  remarks  I  have  given  a  list  of  all  the  Old  Red 
fishes  found  in  Scothmd,  M^ith  the  locality  of  each  species  ;  tlus  may  be  useful, 
to  enable  the  tourist  to  know  what  species  are  to  be  met  witli  in  the  places  he 
visits.     I  have  taken  each  place  in  the  order  I  vishcd  tliem,  commencing  with 

Cko51akty,  the  locality  rendered  famous  by  ll\igh  Miller,  as  the  lirst  ex- 
amined bv  him  in  his  researches  on  the  Old  Red  Saud.->tone,  nearly  tliirty  years 
ago.  There  arc  mauv  siK-cies  found  here,  but  rarely  any  in  a  remarkably  good 
state  of  preservation  ;  the  most  abundant  appear  to  be  tlie  Diplacuullius  dnutus 
and  a  CheinmuMus.  Large,  uuiuljers  of  sea-worn  nodules  coutainiiig  the  re- 
mains of  fishes  may  be  picked  up  on  the  coast  at  low  water,  especially  after 
rough  weather ;  these  scld(;m  contain  anything  very  fine.  I  seardicd  nearly  a 
whole  dav  with  very  little  success;  however,  the  next  day  I  was  more  lor- 
tunatc  in  procuring  several  good  specimens  by  digging  some  two  or  three  feet 
in  one  or  two  beds  on  the  shore  containing  the  nodules.  These  were  some  of 
the  beds  tliat  Hugh  :Millcr  used  to  visit  in  his  geological  rximblcs.     It  is  not, 
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liowever,  every  nodule  found  here  that  contains  a  fish,  or  even  part  of  a  fish, 
for  wliich  reason  they  ought  to  be  opened  on  the  spot,  and  it  will  be  found  that 
about  70  per  cent,  contain  nothing  of'  Value.  The  fish  here  preserved  are 
generally  of  a  black  colour.  ■    ■  ><  . 

About  four  niiles  south  of  Cromarty  is  the  Burn  of  Eathie,  a  locality  often 
visited  by  ^filler.  Just  at  the  point  where  it  enters  the  sea,  and  for  one  hiuidred 
yards  north  and  sontli  of  the  bum,  on  the  shore,  numbers  of  nodules  may  be 
found,  but  of  a  much  harder  material  aud  of  much  lai'ger  size  than  those  we 
have  described.  These  generally  contain  plates  of  Coccostei,  rarely  other 
species ;  but  occasionally  a  tolerable  specimen  of  Gh/pfolepis  may  be  opened. 
These  nodules  are  very  umch  waterworn.  A  little  farther  to  the  south  are  the 
Lias  beds,  containing  numbers  of  Beleinnifes,  Ammonites,  &c.,  which  are  also 
found  on  tlie  shore  iu  water-worn  nodules. 

From  Eatliie  I  proceeded  to  Nairn,  which  is  about  nine  nules  west  of  Elgin, 
and  is  on  the  coast  of  the  Moray  Erith.  Close  to  this  town  are  Boath  and 
Kiugstep  quarries,  in  which  may  be  found  the  remains  of  Bothriolejns,  Astero- 
Icpis,  &c.,  but  in  the  most  fragmentary  form — all  in  detached  pieces,  separately 
embedded.  The  matrix  is  of  a  very  loose  granular  friable  nature;  in  colour 
veiT  similar  to  the  rock  at  Scat  crag.  It  is  especially  friable  when  wet ;  but 
the  upper  portion  of  the  rock  is  of  a  more  compact  and  close  texture,  and  is 
much  employed  in  the  neighbourhood  for  building-purposes.  This  upper  stra- 
tum contains  no  fossils,  although  numerous  cavities,  roiind  and  oval  in  form, 
of  various  sizes,  from  half  an  inch  to  four  or  five  inches  in  diameter,  and  iu 
depth  about  a  quarter  of  an  inch  are  found  in  this  rock.  I  could  not,  however, 
detect  any  traces  of  organic  remains  in  them,  and  they  appear  frequently  to  be 
filled  \nth  a  clayey  material,  which  falls  to  pieces  in  lamina;  when  taken  out. 

From  this  place  I  visited  Letuex  Bak  and  Cluxe,  inland  places,  about  ten 
miles  from  the  sea  at  Nairn,  the  nearest  road  being  through  some  splendid 
forests  of  Scotch  fir  and  beech,  in  which  are  presented  some  of  the  most  beau- 
tiful and  variously  coloured  fungi  I  ever  have  seen  ;  some  are  of  large  size  (six 
or  eiglit  inches  in  diameter),  and  their  fine  pink,  orange  spotted  with  white, 
purple,  and  other  colours  have  a  lieautiful  ap])carauce  iu  contrast  with  the 
grass  and  g-rccn  bog-moss  in  which  they  lie  in  profusion.  A  ride  round  about 
this  district  is  delightful  at  the  fall  of  summer. 

The  fishes  of  Lethen  Bar  aud  Clune  are  enclosed  in  nodules  of  the  same  cha- 
racter as  at  the  other  localities,  but  of  a  harder  and  more  compact  texture,  and 
nearly  round,  similar  to  those  of  Gramrie,  but  much  larger,  and  having  a  tinge 
of  red,  produced  by  oxide  of  iron.  Tltey  are  embedded  iu  great  plenty  in  a 
clayey  material  of  a  brownish-red  colour ;  it  woidd  be  a  mistake,  however,  to 
suppose  every  one  to  contain  a  fish,  or  even  a  portion  of  one,  although  frag- 
ments are  in  much  greater  profusion  than  whole  specimens.  When  a  nodule 
contains  an  entire  fish,  a  few  gentle  Wows  with  the  hammer  round  the  edge 
will  cause  it  to  split  readily,  disclosing,  perhaps,  a  Flci-ichtliys,  with  its  arms 
extended,  and  scales  of  red,  blue,  and  white  in  brilliant  contrast  with  the 
matrix — entouibed  for  ages  upon  ages,  yet  retaining  its  synmieti-y  as  perfect  as 
when  first  entombed  in  what  was  then  a  sandy  but  now  a  stony  sc]mlchre-^ 
appearhig  more  like  a  painting  on  stone  than  tlie  remains  of  an  extinct  aud  ex- 
traordinary fish. 

Some  species  of  fish  found  in  the  Old  lied  Sandstone  arc  almost  always  (the 
exceptions  being  very  rare)  in  a  greatly  distorted  state,  this  being  probably 
caused  either  by  the  struggles  of  the  animal,  the  contortions  of  the  body  after 
death,  or  by  the-  action  of  the  sea  on  the  sand  after  the  decomposition  of  the 
internal  parts  of  the  fish  had  taken  place.  Tlic  fishes  most  generally  found  in 
this  state  are  {\\q  Diplacaiithns,  Acantliorlea,  and  Cheirricanthus ;  all  these  genera 
of  fishes  possess  very  minute  scales  and  large  well-marked  spines.     Perhaps 
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some  of  your  readers  will  be  able  to  accoxmt  in  some  measure  for  the  circn in- 
stance that  such  iishcs  with  very  minute  scales  should  be  so  much  distorted, 
while  those  with  larger  scales  are  not  so  generally  distorted,  the  only  exception 
being  the  GI//pfolppis.  This  fish,  with  larger  scales  than  most  of  the  fishes  of 
the  Old  Ked,  is  often  found  greatly  distorted.  In  the  Acanthodes  pusiUi(s 
the  head  and  tail  are  generally  contiguous ;  sometimes  the  fish  looks  as  if  tied 
in  a  knot,  and  often  as  though  in  one  roundish  mass  it  had  been  cruslied  end- 
ways. Some  of  the  other  species  in  similar  manner  have  tlieir  spines  protrud- 
ing in  all  directions  around.  Such  examples  are  not  peculiar  to  this  locality, 
but  are  also  found  in  other  places.  Some  of  the  magnificent  specimens  in 
Lady  Gordon  Cumming's  collection  contain  two  or  three  Ptericldhi/s  on  one 
slab.  Of  the  Ftenchthijx  there  are  many  species  found  here,  some  in  a  splendid 
state  of  preservation,  perhaps  superior  to  those  from  any  other  place  whatever. 
Elgin. — About  nine  miles  from  Elgin  is  Nairn,  which  is  the  best  place  to 
stop  at  while  visiting  the  Old  Red  Sandstone  l)eds  m  the  vicinity,  Scat  Crag 
being  about  four  miles  distant  to  the  south.  I  first  went  there.  This  locality 
is  well  known  for  its  large  variety  of  interesting  fossil  remains,  allliough 
generally  these  are  found  in  fragments.  The  matrix  is  of  an  extremely  loose 
and  friable  conglomerate  of  very  coai'se  sand  and  pebbles ;  the  fossils  (for  the 
most  part  detached  scales,  plates  and  portions  of  plates  and  teeth,  &c.,  of 
various  species)  are  very  plentif\d,  but  the  greatest  possible  care  is  requisite 
in  obtainnig  them  perfect  from  the  matrix,  the  fossils  being  as  friable  as  the 
conglomerate  in  which  they  ocem-,  often  crumbling  in  the  hand  with  the 
slightest  touch.  Large  scales  of  Holopti/cJiiHs  giganteiis,  &c.,  are  to  be 
obtained  here,  nearly  four  inches  in  diameter,  as  are  occasionally  pieces  of 
jaws  of  Bofhrlolcpis,  &c.,  and  many  interesting  portions  of  bones,  supi)osed  to 
have  belonged  to  Pterichthi/s  major.  It  has  been  recommended,  as  a  means 
of  preserving  these  fossils  from  falling  to  pieces,  to  let  the  specimens  remain 
a  short  time  in  gelatine,  and  then  carefully  to  dry  them. 

In  the  Elgin  Museum  are  some  very  fine  specnnens  from  this  locality,  and  a 
very  good  collection  of  Old  Red  fossils.  Patrick  Duff,  Esq.,  of  Elgin,  has  also 
a  beautiful  collection  from  this  neighbourhood. 

At  FiNDKAssiE,  about  a  mile  from  Spynie,  and  two  and  a-half  from  Elgin, 
scales,  scutes,  and  bones  of  Stagonolepis,  &c.,  are  found.  This  quarry  is 
not  worked  now,  Imt  good  specimens  may  yet  be  obtained  from  amongst  the 
heaps  of  rubbish  lying  about. 

The  hiU  of  Spvnie  is  about  two  miles  from  Elgin,  and  is  a  huge  mass  of 
sandstone.  It  is  the  ])lace  where  the  unique  specimen  of  TeUrpeton  Elginense 
was  discovered,  no  other  specimen  of  this  reptile  having  been  found. 

At  Sluie,  on  the  Fiudhorn,  a  few  uiiles  from  Elgin,  many  fine  specimens 
have  been  found,  such  as  scales,  teetli,  jjlates,  &c.,  of  tlie  several  s])ccies  found 
at  Nairn,  Scatcrag,  &c. :  these  also  are  in  detached  fragments.  Some  very 
fine  teeth  of  fishes  of  large  size  have  been  discovered  at  this  locality,  but  are 
extremely  rare. 

About  seven  miles  north  of  Elgin  is  the  MASONnAUGiT-QUARRY,  a  place 
famous  for  the  footprints  of  animals  supposed  to  be  rej^tilian.  Numbers  of 
slabs  arc  to  be  found  with  such  impressions,  some  of  them  small,  about  two 
inches  in  lenglli,  with  about  an  eight  or  nine  inches  stride  between  them ;  others, 
again,  are  of  gigantic  size,  some  impressions  being  fifteen  hiclics  in  length,  and 
ten  in  breadth,  and  exhibiting  a  stride  of  fully  five  feet.  This  is  tlie  only  place 
in  Scotland  where  these  footprints  are  found. 

LossiE.MOUTii  is  about  six  miles  north  of  Elgin;  the  quarries  there  present 
a  light  greyish  white  and  yellowisli  stone,  prc<;ise]y  the  same  in  texture  and 
colour  as  the  rock  at  Dura  Den,  but  containing  only,  as  far  as  has  yet  been  dis- 
covered,   bffues    and  scutes    of   SUigonolepk    and   Jh/jjemdappflon.     As   sonic 
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of  our  eminent  geologists  have  of  late  been  disposed  to  regard  tliis  rock  at 
Lossiemouth  as  uot  being  part  of  tl)e  Old  lied  Sandstone  series,  but  as  being 
of  the  Triassic  period,  I  should  much  like  to  know  whether  the  Dura  Den 
sandstone  is  to  be  considered  of  the  like  age,  instead  of  what  it  was  lately  suj)- 
poscd  to  be,  the  upper  old  red ;  and  if  it  would  be  ]»robablc,  or  possible,  to  find 
the  several  species  of  the  black  beautifully  preserved  fishes,  or  any  of  them,  in 
either  the  upper  or  lower  part  of  the  strata,  containmg  the  bones  and  scutes,  at 
Lossiemouth,  or  vice  versa  at  Dura  Den,  tlie  white  bones  with  the  black  fishes  ? 
This  has  somewhat  puzzled  me :  the  sandstones  appear  to  me  to  be  precisely 
the  same,  but  the  fossils  at  present  known  arc  totally  different.  In  the  Elgin 
Museum  are  some  fine  slabs,  containing  bones  of  Stagomle^ns  and  Hyperoda- 
pedon,  from  Lossiemouth. 

Ti'NET  Burn  fish-bed  is  about  three  miles  east  of  Pochabers,  which  latter  is 
a  few  miles  eastward  of  Elgin,  on  the  east  bank  of  the  river  Spey.  The  fish- 
bed  lies  about  thirty  feet  above  the  burn.  The  fishes  found  there  are  for  the 
most  part  in  an  excellent  state  of  preservation,  and  are  of  several  species. 
They  are  found  in  flatter  nodules  than  at  the  other  localities,  and  are  of  a  light 
greenish  grey  colour.  These  nodules  are  imbedded  in  a  greyish  clayey  nuirl, 
from  which  they  may  be  taken  out  in  great  numbers.  They  vary  in  size  from 
half  an  inch  to  a  foot  in  diameter  ;  one  half  of  them  uot  containing  more  than 
a  mere  scale  or  two,  especially  the  large  ones.  Some,  however,  contain  very 
fine  and  perfect  specimens ;  ancl  in  the  very  small  nodules  are  found  that  extremely 
minute  fish — the  smallest  of  the  Old  Red  fishes — the  Acaidhodes  pusillus ;  but 
I  have  sometimes  opened  above  twenty  without  finding  any  trace  of  a  fish. 
However,  in  some  of  the  smallest,  not  larger  than  a  shilling,  I  have  found  a 
beautiful  little  fish,  less  than  half  an  inch  long,  with  its  characteristic  spines 
beautifully  preserved.  The  average  length  of  this  species  is  about  one  inch 
and  a  half.  On  opening  the  nodule  the  fishes  apfjcar  in  beautiful  contrast  with 
the  matrix,  behig  white,  red,  and  blue  in  colour,  similar  to  those  of  Lethenbar. 

One  of  the  rarest  fish  here  is  the  Pierichthys,  at  least  I  found  it  so,  for  I 
obtained  only  one  or  two  fragments.  The  same  also  with  the  Coccosfeus  :  this 
fish-bed  is  now  nearly  worked  out,  His  Grace  the  Duke  of  Richmond  having 
lately  had  a  party  of  labourers  engaged  in  laying  Open  a  large  section  of  it, 
and  very  few  specimens  are  now  to  be  obtained.  There  is  a  bed  lower  down 
the  stream,  known  as  the  "  Coccosteus-bed ;"  but  few  specunens  have  been 
obtained  from  it  there. 

Tiie  nodules  at  Tyuet  have  frequently  bands  of  crystallized  calcspar  running 
across  in  several  directions,  sometimes  only  in  one,  right  across  the  nodule, 
causuig  it  ofteu  to  break  in  many  places  (see  lign.  1).     Many  of  these  nodules 


Lign.  1. — Nodulo  from  Tyiiot,  with  scams  of  calcspar. 

are  found  in  the  bed  broken  in  1-wo  or  three  places,  lying  from  lialf  an  incli  to 
six  inches  from  it  counterparts  (see  lign.  2).  This  is  another  reason  for  o})en- 
ing  the  nodules  on  the  spot  as  they  are  dug  out,  otherwise,  porliaps,  you  will 
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leave  the  best  half  in  the  bed,  as  the  halves  of  the  nodules  are  generally  rounded 
at  the  edges,  and  would  easily  pass  as  perfect  nodules. 


Lign.  2.— Disjointed  nodules,  with  the  pieces  lying  apart  in  the  rock. 

Grossing  the  river  at  Fochabers,  and  beaiing  a  little  to  the  left,  we  come  to 
DiPPLE.  The  fishes  from  theuce  are  now  found  in  nodules  scattered  over  the 
fields  of  the  neighbourhood,  the  original  bed  discovered  by  Dr.  Malcobn- 
son,  about  twenty-thi-ee  years  ago,  bemg  covered  up  with  soil,  and  seeiu- 
in"-lv  quite  exhausted  of  its  fossiliferous  nodules.  These  nodules  have  a 
botryoidal  form,  and  are  of  a  deep  red  colour  ;  the  fossils  are  entirely  in  frag- 
ments, and  very  few.  The  rocks  on  the  Dipple  side  of  the  Spey,  seen  from 
Fochabers,  near  the  bridge,  are  of  a  deep  red  colour,  very  hard,  compact,  and 
granular  in  texture,  and  much  used  in  the  neighbourhood  for  buildmg-purposes. 
Gamrie  is  about  eight  miles  from  Baulf,  and  forty  from  Elgin,  and  is  a  rich 
locality  in  many  species  of  fishes;  some  of  them,  especially  the  Pferiddhi/s 
oblonqus,  are  there  in  a  very  good  state  of  preservation.  The  C/wirolcpis 
iiranus  is  rather  rare,  and  many  of  the  nodules  contain  what  seem  to  be 
coprolites. 

These  nodules  are  extremely  hard  and  difficult  to  open,  and  have  the  fibrous 
ci7staUine  structm-e  at  the  edges  more  distinct  than  those  at  other  places. 
They  are  of  a  brownish  colour,  the  fishes  as  generally  preserved  being  of  a 
darker  brown.  These  nodules  are  embedded  in  the  same  kuid  of  lammated 
clavey  marl,  as  in  the  other  localities ;  the  bed  coulainmg  theni  is  situated 
about  a  quarter  of  a  mile  from  the  sea-coast. 

Li  many  of  the  nodules  the  centre,  instead  of  containing  a  fish,  is  filled  with 
small  rhomboidal  crystals  of  calcspar,  also  with  a  dai-k  brown  bituminous  matter 
in  a  thin  oily  form. 

DcKA  Den  is  much  more  to  the  soiith  than  all  the  last-mentiojied  localities, 
bein"-  about  two  miles  from  Cupar,  m  Fifeshire,  and  is  celebrated  for  its  finely- 
preserved  fishes,  which  are  all  difi'ercnt  from  those  in  the  other  fossilifi;rous 
deposits  of  the  Old  Red.  Two  new  species  have  very  lately  been  discovered 
there,  the  Fhcineiopleuron  Andersoini  and  Glj/pfol/cmnH  Kiruialrdii. 

Some  of  tlie  slabs  obtained  from  this  locality  contain  a  dozen  or  even  twenty 
fishes,  but  these  are  almost  entirely  of  one  VmH—Holoptijchiiis  AnderHonii,  a 
specie's  which  well  exhil)its  the  peci'iliar  characters  of  the  genus.  One  of  the 
most  interesting  fish  discovered  here  is  the  Pamjjhractcs  Andersoni,  alish  nmch 
resembling  WyaPlcrichlhi/s.  This  sandstone  is  of  a  yellovrish  or  greyish  wliite 
colour,  similar  to  the  rock  at  Lossiemouth. 

Clashbinnie  is  nearly  opposite  to  Ncwburgh,  on  the  noith  side  of  the  Tay, 
and  is  the  locality  where  that  magnificent  specimen  of  the  llolopinchiio^  nold- 
Imimit.i,  in  the  British  Museum,  was  found.  Scales  of  PhijlluUqm  cmur.idncus 
and  Holoptychius  Murdmoni  are  also  found  here.  The  matrix  is  of  a  deep  red, 
while  the  fossils  arc  of  a  whitish  colour. 

The  deposits  of  the  Lower  Old  lied  in  the  Qrkn.evs  and  at  C.utuness  arc 
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extraordinarly  ahuiidant  in  fish-veinaius  of  up^vards  of  thirty  species.  The 
fossil  fishes  are  of  a  black  coloui-,  aud  some  ia  a  very  high  state  of  preservation, 
but  usually  they  are  extremely  fragmentary.  The  fossils  are  not  found  in 
nodules  there,  but  are  seen  on  the  flags,  or  slabs,  as  they  are  removed  from  the 
quarries.  The  stone  is  almost  black,  or  sometimes  brownish,  aud  contains  a 
large  amount  of  bituminous  matter.  In  some  places  it  is  quarried  for  the 
manufacture  of  the  paraffiue-oil,  •n-hich  is  obtained  by  simple  clistiliation  from 
the  sandstone  slabs.  This  great  auiount  of  bitumen  seems  to  be  owing  to  the 
vast  quantity  of  organic  matter  contained  in  tins  sandstone.  Many  of  the  slabs 
have  an  oily  appearance  and  a  strong  bituminous  odoiu-. 

In  the  neighoourhood  of  Thurso  are  several  quarries,  where  many  fishes 
may  be  found,  as  also  near  Stromness,  in  Pomona.  In  some  of  the  sandstone 
slabs  are  found  small  nodules  ;  these  are  formed  by  a  nucleus  of  iron-pyrites. 

In  the  neighboui'hood  of  Edinburgh,  at  Bathgate,  large  quantities  of 
paraffine-oil  is  manufactured  from  the  refuse  bituminous  minerals  aud  rubbish 
from  the  coal-pits  of  the  neighbourhood. — James  R.  Gregory. 

List  of  Fossil  Fishes,  found  in  the  Old  Eed  Sandstone  of  Scotland. 

Acaiifhodes  pusillus — Tynet,  Dipple. 
Acihiolepis  tuhereulafus — Scatcrag,  Findhorn. 
Asterolepis  Minor — Scatcrag. 

Malcolmsoni — ^near  Nairn,  Scatcrag. 

Asmn-m — Thurso. 

Bofhrioleim  ornatus — Findhorn,  near  ISairn,  Scatcrag. 

f atoms — Clashbiunie,  Scatcrag. 

Cephftlaspis  Li/clli — Glamis,  Carmylie. 
Clu'lra<:anthm  grandisphi  i/s — Orkney. 

— : microlcpidotus — Lethen,  Tynet,  Cromarty. 

■ minor — Tynet,  Moray,  Orkney. 

Mnrckiso7ii — Gamrie. 


-p?dverule>/ff(s— Orkney. 


Clieirolepis  Cumnnnr/ii — Lethen,  Moray,  Cromarty,  T}Tiet. 

cvi-im — Lethen. 

macrocfphalus — Orkney. 

■ TraiUii — Orkney. 

vragiis — Gamrie. 

■ •  rdox — Orkney. 

(linatitis  reticulatus — Balruddery. 

Coccosteus  evj(pidatus — Gamrie,  Cromarty,  Orkney,  Eathie. 

decipiens — ^Lethen,   Tynet,    Cromarty,   Thiuso,    Orkney,   Dipple, 

Eathie. 

mci.rinuts — Lethen,  Tyuet. 

m  irrof:po)tdi/li(s — O  rk  uey . 

ohliiiirjitx — Lethen,  TNOiet. 

piisiltus — Orkucy. 

^/vy/r>;?o/M/.y— Orkney. 


Conehodua  ostref/'formis—'^cvXQX^^. 
C 'DainarunfhuH  Malcol///somSci\.icmg. 
Cricodux  ifirurctis — near  Nairn,  Scatcr;ig. 
l)e)(d,-iit>(x  /^////.s-— Findhorn,  Scatcrag,  INIoray. 

xfrigatus — Findhorn,  Scatcrag. 

siffmoide/fs — Scatcrag. 

DipUirunthus  crassipinim — Moray,  Orkney. 
' ' gibfjKS — Orkney. 
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Diphicantk/is  lonr/ispiiiiis — Lethen,  Cromarty,  Tyuet. 

ju'rariiwtns — Orkney. 

xtriatulm — Lethen.  i  '  ^  io's.u-a\ 

si*/7«/'?A?— Cromarty.  Rixorjiifi.' 

Dilopterus  affinis — Gamrie.  -      iiloiy/i'/'    nii  ' 

Z-om/fe— Thurso,  Orkney.  '    .tU  rioiih/  p.o-i 

gracilis — Orkney.  .u.dMw^:'' 

macrucephulus — Lethen,  Tynet.  'J'i '  J'-'  '" 

hipterm  macrolepidotna — Tynet,  Tlnvrso,  •  Orkileyi  ■  • 
Gljjptolepis  elegans — Gamrie. 

leptopterm — ^Lethen,  Tynet,  Seat(3ra«.,  ■ 

— • wncrolepidotiis — Lethen.     mv-\sv\-s^Av.vA  .^iVsili  l". 

Glyptolmnus  A'J;?;/f///Y/f//— Dura  Defli;-t  Jt'  '-'f  'J'i'!  "e''-"  ^^'■ 
Glykipomm  w/ww— Dura  Den.  I'l'iib  to_e-i£loi0  oj 
Gi/ropti/chius  aiir/mtux — Orkney.''!-''''  i;'l"uiioL  aa" 

diplopieroi/ks— Orkney.  infAqoh  ■. 

Tloloptyehiiis  Ainlersonii — Dura  Den.  -   ''''^   ■i^'''^ 

FU'hwifjii — Dura  Den. 

f/if/aidens — Findliorn,  Scatcrag-. 

j\iirrchi.so)/ii — Clashbinnie.  .  .  - 

nobilissimm—Y\ii(&iw\\,    nea/r    Nairu,    Seal  cragi    Cluslibiunie, 

Thurso. 

■^-. prinreps — Scatcrag. 

Scdywiclcii — Orkney. 


llomothorax  Flemiiigil—Di\\'i\,  Den. 

Lamnodns  biporcatnn — Findhoi-u,  Scatcrag. 

Panderi — Scatciag. 

— —  sulcatus — Scatcrag. 

Chteolqiis  arenalm — Gamrie,  Cromarty. 

ircy/5— Orkney,  Tlmrso. 

macroleindofm—lywQi,  Cromarty,  Th«rs»,vOrikBey. 

//?('{/o;'— Lethen,  Tynet,  Dipple.  i 

niicrolepidoti(s — Tluirso,  Orkney. 

Pamphradus  Andersonii — Dura  Den. 

Pareoriix  incurms — Babruddery. 

Phyllolftpis  concentrictis — Clashbinnie. 

Placothorax  paradoxus — Scatcrag. 

PhuneropUuron  Andcrmnii — Dura  Den. 

Plafj/rjnathtts  Jamesonii — Dura  Den. 

j)aucidens — Orkney. 

PtericJitkijs  cancriformis — Orkney. 

cormdus — Letlicn. 

hi/drophilnfi—Dwii  Den.  . m  i.i  i  ■  >  / 

latus—LQi\\Q\\,  Tynet,  Gamrid^^  bur.  1 

?;/ff;or— Find  horn,  Scatcrag.    -    '"'••■ 

— Itlillerii — Lethen,  Gamrie,  Cromarty,  Orkney,  Ealiiie. 

o/j/onr/ux—Gnmrie,  Letiicn,  Cromarty,  Eathie. 

prodnrtus — Lethen,  Tynet.       !'"'   '•  ^J'^^'J'"! '  '' 

qnadratm — Gtimrie,  Croraariiyii 'jd  W'vn  \\m\u  ^h. 

tcHtudivarim—Vit^yKmX-^i   i"'i  irottiH  /id  yd  Jj'Mujiuiuju  Jl-r//  ^'< 

Tripfcrns  Polliixfeuii—-OAnc\.         -"  '•"  ^rt.nicin    silt  Ir.  nvl>'.!7/rm;!  'm. 

Mr.  C.  T.  Gaudin  on  Dr..  "  Falcoxkb's  late  Eks-ea-rcrrs  on  the  Ex- 
tinct Species  of  Rhinocekos.— (From  the  Knlli'tiu  de  hi  Societe  V;iudoise, 
No.  11,  )).  VM),  June  185'.).)— I  have;  received  from  Dr.  Fah-ouer  some  interest- 
ing details  of  his  recent  paJseontological  studies,  which  I  think  will  throw  some 
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light  upon  tlie  connection  between  the  lignites  of  Diii'nten  and  the  contcmpo- 
rarv  deposits  of  other  countries. 

The  learaed  English  paltBoutologist,  while  exploring  the  caverns  of  Glamor- 
ganshire, discovered  numerous  remaius  of  a  rhinoceros,  distinct  from  the  R. 
Ifptorhhms  of  the  Norwich  Crag,  and  the  R.  tichorhiniis  of  the  glacial  deposits. 
Tlie  rliinoceros  which  Dr.  Falconer  names  R.  hemitoechus,  on  account  of  the 
lialf  separation  of  the  nostril,  which  is  its  cliaracteristic  feature,  is  associated 
with  the  Ek'phas  atitiquus  in  the  Glamorganshii-e  caverns.  It  is  also  met  with 
at  Grays  Thurrock,  and  other  places  in  the  newer  pliocene  deposits  of  the 
Thames  Valley.  There  it  is  always  associated  with  the  Elephas  antiquus  and 
i\\Q  mppopofomus  major;  while  in  the  more  ancient  beds  near  Norwich  the 
E.  mendionalis  and  the  R.  leptorhinus  are  always  found  together. 

In  the  museum  at  Pisa  are  to  be  found  the  remains  of  the  R.  leptwhimis  and 
R.  hemifirc/ius.  All  the  molars  of  elcpliants  preserved  there  belong  to  the 
E.  meridionalis,  ^-ith  one  doubtful  exception,  whieli  belongs,  perhaps,  to  the 
E.  antiqims.  The  elephant  found  m  the  caverns  of  Palermo  is  the  E.  antiquus, 
associated  there  with  the  Hippopotamus  major  and  H.  Rentlandi,  a  smaller 
species,  not  yet  foiuid  on  the  Italian  continent. 

Such  are  the  results  of  Dr.  Falconer's  researches.  It  is  easy  to  judge  of 
then-  importance,  if  what  M.  Strozzi  and  myscK  worked  out  in  the  Val  d'xVrno 
be  recollected.  There  we  found  an  exotic  Hora  associated  M'ith  R.  hemito'chus, 
E.  antiquus,  R.  leptorhinus,  and  E.  mcridionulis.  At  Diirnten,  on  the  contrary, 
we  have  an  existing  flora  associated  with  the  E.  antiquus,  and,  they  say, 
R.  leptorhinus.  This  was  incomprehensible  until  Dr.  Falconer  had  given  the 
clue  to  the  solution  of  the  difhculty.  He  attributes  R.  he/nitaxhus  ana  E.  anti- 
quus to  the  newer  pliocene,  and  R.  leptorhinus  and  E.  meridionalis  to  the 
pliocene  properly  so  Ccdled.  From  tliis  it  appears  probable  that  the  bones  of 
the  Val  d'Arno,  which  have  been  brought  together  at  very  dili'erent  epochs, 
from  unkuo-mi  deposits,  belong  to  different  formations.  R.  leptorhinus  and 
E.  nieridionalis  are  found  in  the  Pansiuo,  with  an  exotic  flora  {Gl^ptostrolms 
EuropfPus,  cinnamo/mm,  &c.)  ;  while  R.  hemittcchus,  and  perhaps  the  doubtful 
molar  in  the  museum  of  Pisa,  might  come  from  the  upper  yellow  sands.  It  is 
])robable  that  an  existmg  flora  will  be  found  associated  with .  these  bones. 
Note  also  that  the  Khuioceros  of  Diirnten,  which  is  supposed  to  be  7^.  lepto- 
rhinus, is  in  a  bad  state  of  preservation,  and  proljably  belongs  to  R.  hemito'chus. 
Thus  the  connection  between  tlie  flora  and  fauna  of  both  sides  the  AIj)s  is  re- 
established. R.  hemitcBchus,  E.  antiquus,  Glamorganshii-e ;  R.  hemitoechus, 
E.  antiquus,  H.  major,  Gray's  Thurrock ;  R.  leptorhinus,  E.  meridionalis,  Nor- 
wich. At  Pisa  both  these  Rhinoceroses  and  their  accompanying  Elephants 
and  Hippopotami  are  found.  At  Palermo  the  more  recent  E.  antiquus  and 
H.  major  only  are  found. 

On  tub  Re-occuruexce  of  Fossil  Species  at  Various  Steatal 
Horizons. — Mr.  Mark  Norman,  of  Ventuor,  has  favoured  ns  with  some  notes 
on  the  Lower  Greensand  and  Wealden  strata  of  Brixton  and  Chale  JJays,  Isle 
of  AViglit.  After  enumerating  some  of  the  repeated  occurrences  of  certain 
species  in  the  lower  greensand,  as  stated  in  Dr.  Fitton's  elaborate  table*  of  the 
lower  greensand  fossils,  he  points  out  some  facts  which  he  has  persomdly  ob- 
served ;  and  he  expresses  a  hope  that  some  geologists  wlio  may  have  time 
and  means  at  command  wiU  be  induced  to  carry  on  still  further  the  researches 
so  well  conducted  by  Dr.  Fitton  fur  twenty  years  and  more,  and  thus  add  to 
our  knowledge  of  the  relations  of  fossil  species,  and  their  distribution  in  time 
ami  space,  especially  as  rcijards  the  "recurrence"  of  species,  a  subject  of  much 
interest  and  not  without  its  diiiicidtics. 

*  Quart.  Joamal,  Geol.  Sod  vol.  iii.,  p.  239,  &c. 
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After  alluding  to  tlie  single  appearance  of  the  Perna  Mulletii,  confined  to  one 
group  consisting  of  two  l^eds  or  zones,  and  to  the  frequent  appearances  of  the 
Grypliauf  that  tlrst  occur  with  the  Pertia,  and  range  upwards  through  more 
than  four  hundred  feet  of  strata,  Mr.  Ninnnau  alludes  to  tlie  two  groups  of 
Crioceras-zones,  and  to  special  ranges  of  other  species,  some  of  Hmitcd  occur- 
rence, some  appearing  at  wide  intervals,  and  some  few  of  rather  frequent 
occurrence  throughout  many  strata.  All  these  particulars  may  be  found  in 
Dr.  Fitton's  table  before  alluded  to. 

Mr.  Norman  also  alludes  to  the  re-occurrence  of  the  wealden  LoncJiopteris 
'MaiitelVil  in  the  lower  greensaud,  found  by  Dr.  Fitton  in  seven  bands.  At 
Whale  Chine  in  particular  (at  a  distance  of  about  five  hundred  feet  from  the 
Athcrfield  beds)  nodules  of  ferruginous  sandstone,  containing  Pauopcea,  Car- 
dium,  Natica,  Ammonites,  &c.,  abound  with  the  remains  of  tliis  fern,  associated 
witli  twigs  and  branches  of  trees,  all  carbonized.  Sometunes  the  fragments 
and  fronds  are  upwards  of  two  inches  long.  The  nodules  are  also  scattered 
along  the  shore  as  far  as  Walpen  Clune,  and  a  little  beyond.  Fragments  of 
coniferous  wood,  and  remains  of  large  cycadaceous  leaves  occiu-  also  in  these 
nodules.  Mr.  Wheeler,  of  Blackgang  has  found  some  good  specimens ;  but 
the  best  that  ]\Ir.  Norman  has  seen  wei'c  collected  by  M.  Sacmami,  of  Paris,  in 
a  block  of  red  sand-rock,  eastward  of  Bhickgang  Chine.  The  iguauodon  has 
also  been  discovered,  says  Mr.  Norman,  somewhere  in  the  same  locality ;  but 
not  having  been  present  when  its  discovery  took  place,  I  cannot  state  the 
exact  spot.  Prom  the  character,  howe-\-er,  of  the  matrix  adlicring  to  the  bones, 
I  am  confident  as  to  their  having  been  fouud  in  the  upper  portion  of  the  lower 
greensaud.  The  teeth  and  portions  of  its  skull,  together  with  what  remained 
of  its  skeleton,  were  forw^arded  to  the  British  Museum.  Some  other  fine 
specimens  of  iguanodon-bones,  from  the  same  cliif,  have  been  preserved  at 
Newport,  and  others  at  Kyde. 

Mr.  Norman  further  remarks  that  the  occurrence  of  fossil  wood,  unperforated 
by  teredo  in  the  lower  part  of  the  lower  gi'censand,  together  witli  fern-fronds, 
cycadaceous  leaves,  and  the  almost  complete  skeletons  of  iguauodous,  has  led 
him  to  thinlc  that  these  deposits  were  mainly  derived  from  river-sediments  not 
far  from  an  old  coast-line ;  whilst  the  worm-bored  drifted  wood  found  higher 
up  in  the  series  woidd  seem  to  point  to  a  more  open  sea  for  the  place  of  the 
formation  of  the  beds. 

Mr.  Norman  also  reminds  us  of  the  re-occurrence  of  the  wealden  Cldthana 
Lyellii  in  the  upper  greensaud,  and  of  the  condition  under  which  Pecteii  qnin- 
qnecosfaius  occurs  four  times  in  the  Perna-beds  and  the  "  Crackers  ;"  reappcai's 
higher  up,  in  a  diminutive  si  ate  (associated  with  some  species  of  Natica,  Kos- 
tcUaria,  Trigonia,  &c.,  that  occurred  in  the;  "  Crackers")  in  a  hard  grey  gritty 
sandstone  between  Clift'end  and  Walpen  Chine;  again  occurs  in  the  upper 

frcensand  (at  about  twenty  feet  above  the  gault),  in  a  rather  diminutive  form, 
ut  much  improved  in  appearance  since  last  met  with,  more  than  tlu'ce  hundred 
feet  below.  For  tlie  next  lifty  feet  or  so  it  occurs  at  intervals  in  tlio  different 
beds,  and  it  gradually  increases  in  size  until  it  reaches  the  chloritic  marl,  where 
(as  weU  as  in  the  beds  of  coarse  chalcedony  and  sandstone  immediately 
below)  it  attains  its  maximum  size  of  about  two  to  tlirec  inches  long, 
and  nearly  as  nuicli  in  width.  Here  its  extreme  growth  is  attamed.  In 
the  next  bed,  the  "  fossiliferous  marl,"  it  is  again  dimimslied,  being  no 
more  than  about  half  an  inch  long.  It  is  still  smaller  hi  tlie  lower  chalk 
(grey  chalk  or  clialk  marl) ;  and  as  the  ujiddle  chalk  of  the  locality  con- 
tains no  fossils,  it  is  not  met  with  until  wc  come  to  the  lowermost  beds 
of  the  upper  white  chalk,  wlicre  it  is  associated  with  Spoiidi/lm  fip///o,sm, 
and  is  hi  a  mucli  more  iuiprovcd  condition  than  when  last  seen,  in  th(^  lower 
chalk. 
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Fossil  Remains  prom.  Tertiaky  Strvta  at  Peckitam  and  Dulwich. 
— Sir, — Having  paid  some  considerable  amount  of  atteiitiou  to  the  works  in 
progi'ess  for  the  Great  High  Level  Sewer,  on  the  south  side  of  the  Thames, 
allow  me  to  offer  a  few  remarks  on  the  fauna  and  flora  discoverable  in  the  series 
of  deposits  passed  through  both  in  the  open  cutting  at  Peckham  and  the  tunnel 
at  Dulwich.  No  one  can  doubt  their  analogy  to  the  Woolwich  and  Reading 
series. 

Pu-st,  then,  at  Peckham  I  have  collected  Taludbim,  and  associated  with  them 
what  has  the  appearance  of  their  opercula.  The  Paludina-band  is  eight  inches 
in  thickness,  quite  indurated,  and  about  forty -five  to  fifty  feet  from  the  sm-face. 
On  splitting  open  these  blocks,  fine  casts  of  TJnioiudte,  M'ith  fish-scales  and 
spines,  are  exposed,  amidst  a  perfect  pavement  of  Tahidina  lenta.  Here  and 
there  a  remarkable  shell  occurs,  which  seems  referable  to  the  marine  genus 
Valuta  ;  but  as  true  marine  beds  are  in  immediate  contact  both  above  and 
below,  it  may  be  a  derivative  fossil.  Tliis  hypothesis,  however,  is  not  borne 
out  by  their  occuiTence  in  the  marine  strata,  or  rather  what  may  be  considered 
estuarine  deposits.  In  these  are  great  numbers  of  two  vai'ieties  of  oysters, 
Osfi-ea  tenera  and  O^trea  edulina,  'MyfUux,  Cyretui  cmiplformis,  Ceritliium,  Mela- 
nia  hiqi'unda,  Turritella  imhncafaria,  and  a  veiy  beaufiful  Area,  at  present  un- 
described.  I  must  not  omit  to  mention  that  the  oysters  have  frequently 
Calj/ptrca  trorhefofmis  adhering  to  them.  In  your  number  for  Pebruary  Mr. 
Evans  mentions  having  discovered  the  elytron  or  wing-case  of  a  species 
of  Byfisr/is.  With  the  most  careful  scrutmy  I  have  not  found  any  insect- 
remanis  as  yet ;  but  I  met  vrith  a  portion  of  fish-scale,  which  at  first  sight 
appears  so  much  like  a  wing-case,  that  I  was  at  tlie  moment  prepared  to 
inclorse  Mr.  Evans'  statement.  '  Trades  of  lignite  close  up  the  Peckham 
catalogue.  '  ' '•     "''   ' 

In  the  Pive  Pields,  Dulwich,  a  tunnel-shaft  inti'oduces  us  at  fifty  feet  to  the 
plastic  clay,  charged  with  the  remains  of  the  Lower  Eocene  flora.  I  must  refer 
the  geological  reader  to  the  admirable  paper  by  Mr.  Prestwich,  published 
in  the  Quarterly  Journal  of  the  Geological  Society,  vol.  x.,  1S51,  illus- 
trative of  his  researches  in  analogous  de])osits  at  Reading,  and  Mr.  De  la 
Condamine's,  at  Counter  Hill.  The  plate  which  accompanies  it  figures  speci- 
mens identical  with  those  collected  by  myself  at  Didwich  with  one  exception. 
]\Iy  specimens  yield  one  form  not  figured  by  Mr.  Prestwich ;  it  looks  as  if  re- 
lated to  Con{f'er(r. 

The  general  reader  may  be  interested  to  know  that  leaves  of  oak,  maple, 
poplar,  and  willow  are  abundant,  associated  with  estuarine  shells — Cyrena 
dpperdita  and  C.  Cuneiform^;  and  a  new  species  occur,  which  I  propose  to  call 
Ci/rcna  Diihrifhh'nxin.  In  some  cases  it  was  possible  to  take  hold  of  the  stem, 
and  lift  a  portion  of  +hc  leaf  from  the  clay.  How  interesting  is  the  thought 
that  in  this  age  we  should  be  ai)le  to  handle  the  autumnal  leaves,  maybe,  of 
forests  that  flourished  during  the  unreckoncd  eons  of  the  Lower  Tertiary  epoch. 
These  leafy  remains  sometimes  form,  as  it  were,  a  thin  blackish  carpet  over 
several  square  feet  of  clay-surface. 

I  believe  this  is  the  first  time  that  remains  of  a  flora  on  an  extensive  scale 
have  been  discovered  Mithin  the  metropolitan  area  of  the  London  basin. 
Apologising  for  trespassing  so  much  upon  your  space,  I  am,  your  obedient  ser- 
Taut,  Charles  Rickman,  Hon.  Curator  Lambeth  Museum  of  Natural  History. 

P.S.  Since  writing  the  above  I  have  seen  a  mammalian  bone,  highly  charged 
with  iron  pyiites,  found  in  a  gi-eenish  sand,  below  the  leafy  deposit ;  and  have 
myself  discovered  a  ventral  scute  of  the  crocodile,  associated  with  drifted 
wood,  bored  by  teredines. 

Letter  from  Mr.  Salter  on  Major  Austin's  Paper  on  the  Silurian 
Rocks  of  Ireland,  and  on  Mr.  Lee's  Discovery  of  the  Pteraspis  in 
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THE  Lower  Ludlow  Rocks. — Deak  Sir, — I  see  I  have  been  called  to 
account,  in  more  than  one  page  of  vour  Pebniai-y  number,  for  errors  of  omission 
and  commission;  and  in  acknowledging  the  paternal  rebuke,  I  am  bound  to  be- 
comea  contributor  pro  tanto  this  month. 

•First  then,  with  regard  to  Major  Austm's  communication,  which,  in  its  latter 
and  more  important  part,  gives  us  a  fact  of  very  high  interest,  viz.,  the  occur- 
rence of  man  in  a  true  raised  beach  ! 

I  believe  his  notice  of  the  small  patch  of  fossiliferous  strata  on  the  Water- 
ford  coast  is  quite  correct,  and  that  the  strata  of  Newto-mi  Head,  opposite  his 
old  station  at  Duncannou,  are  really  of  Llandeilo  age.  But  the  statement  in 
"Siluria"  is  also  true,  viz.,  that  all  or  nearly  all*  the  Silurians  of  the  south- 
east portion  of  Ireland  are  referable  to  the  Caradoc  rocks.  It  is  a  wonderfully 
covered-up  country :  those  who  have  not  ridden  across  the  drift-surfaces  which 
clothe  these  denuded  Silurian  tracts  can  have  little  idea  of  the  difficulty  of 
getting  continuous  sections.  Hence  it  is  impossible  to  say  with  accuracy  that 
we  may  not  find  anything  or  everything  Silurian  there.  But  after  the  best 
attention  that  could  be  given  to  the  whole  tract,  the  government  surveyors 
cannot  determine  any  true  equivalents  of  either  the  lowest  or  the  succeeding 
Silurian  beds.  Prof.  Jukes  has  shoA^Ti  that  there  are  no  Lingida  flags  deter- 
minable, and  I  nmst  be  responsible  for  saying  that  over  the  greater  portion,  at 
least,  of  this  wide  district  of  Wexford  and  Waterford  there  is  no  proof  of  any- 
thing that  can  be  called  Llandeilo-rock,  unless  it  be  in  the  locality  under  con- 
sideration. It  is  remarkable  it  shoidd  be  tlius.  The  Silurian  strata  are  highly 
contorted,  cleaved,  and  inters! ratified  with  abundance  of  igneous  rocks ;  as 
much  so  in  parts  as  the  Llandeilo-flag  range  of  Cader  Idris,  or  the  wild  count  ry 
round  the  vale  of  Tfcstiniog.  But  the  Irish  traps  interstratided  with  fossil- 
bearing  slates  are  chiefly  of  the  age  of  those  of  Snowdon,  and  these  belong  to 
the  overlying  series — the  Caradoc  or  Bala  rocks,  as  was  shown  clearly  by  Brof. 
Ramsay  in  his  published  sections.  Now  it  so  happens  that  one  of  the  New- 
town Heads  in  Waterford  (that  near  Framore)  is  an  excellent  example  of  the 
Caradoc  strata,  and  is  rather  a  conspicuous  locality  for  fos^ls,  many  of  which 
were  published  in  General  Portloek's  work.  The  other  Newtown  Head,  from 
which  Mr.  Austin  gathered  his  rare  organisms  (sent  to  General,  then  Lieutenant- 
colonel  Portlock)  is  immediately  oj)posite  Duncannon,  bat  on  the  Waterford 
side  of  the  estuary.  It  is  rather  a  matter  of  satisfaction  to  me  to  find  thai 
tne  sets  of  fossils  are  from  distinct  localities,  for  ccrtaiidy  the  large  S])ceies  of 
trilobite,  Oxyrjia  Portlocki  and  the  others  Anipijx^  and  Acidaspis,  found  by 
Major  Austm  in  his  own  locality  are  good  Llandeilo  types,  at  least  tliey  arc 
such  as  we  may  find  in  other  Llandedo-flag  districts,  such  as  Builth,  in  Rad- 
norsliire.  But  though  Caradoc  is  clearly  sujjerposed  upon  Llandeilo-llags,  the 
difTcrencc  between  the  faunas  of  the  two  formations  is  not  so  great  or  decided 
as  to  enable  anyone  at  a  glance  to  separate  them ;  and  there  arc  otlier  districts 
even  in  Ireland  where  perhaps  the  same  distinctions  may  hereafter  be  di'awn, 
but  of  which  our  knowledge  is  not  perfect  enough  to  enable  us  to  do  so  at 
present.  All  the  typical  Lower  Silurian  districts  of  Ireland,  let  me  sav  mean- 
while, are  of  the  Caradoc  or  Bala  type,  not  even  of  Llandeilo  age.  I  allude  to 
tlie  Portrane  district  near  Dublin,  the  Tyrone,  and  ])robably  the  Fermanagh 
tracts,  and,  as  1)efore  said,  by  far  the  greater  part  of  Wexford,  if  not  of  Wick- 
low.  In  Galway  we  have  middle  Silurian  rocks ;  in  the  picturesque  Dingle 
promontory,  the  Wenlock  and  Ludlow  beds ;  and  what  may  be  revealed  when 


*  The  fitrnta  near  Waterford  arc  specially  excepted  as  probably  of  Llandeilo  |age  (p.  1S5, 
2n<l  edit.).     I  do  not  know  on  wliat  (bita. 

t  Ctiltimcnc  (iiiplicdta  is  mentioned  by  Mr.  Austin  ;  1  have  only  seen  C.  hrevicapitata  from 
the  .south  of  Ireliind. 
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the  old  crystalline  schists  and  quartz-rocks  of  Donegal  are  worked  out,  no  man 
can  predicate,  probably  sometliing  much  older  than  all  these. 

^lajor  Austin's  labours,  carried  on  \vith  zealous  perseverance  long  since, 
Avell  deserve  recognition,  and  vre  are  glad  to  see  liim,  after  years  of  sdeuce, 
calling  up  old  memories  of  hard  working  days.  He  was  the  discoverer  of  these 
fossds,  though  by  mistake  only  alluded  to  in  one  or  two  places  in  Portlock's 
great  work;  and,  on  different  grounds  from  those  on  which  he  founds  his 
opinion,  I  share  it  as  to  the  seniority  of  these  particular  shales,  which  appear 
to  be  rich  in  pecidiar  species,  and  are  worthy  further  search. 

To  the  other  charge  of  error  1  might,  I  think,  ])ut  in  a  demurrer,  and  plead 
the  statute  of  limitations,  for  my  notice  of  the  new  Pteraspis  was  published  in 
the  "Annals  of  Natural  History,"  last  July.  With  every  disposition  to  be 
just  to  our  kind  correspondents,  it  is  sometimes  difficult,  when  geologists  work 
in  company,  to  assign  to  each  person  the  due  credit  for  their  discoveries  of  new 
or  rare  forms.  In  the  present  case  I  need  only  say  that  I  received  the  speci- 
men from  Air.  Lightbody,  the  weR  known  geologist  of  Ludlow,  as  found  at  the 
famous  quarry  which  may  almost  be  said  to  be  the  property  of  the  Ludlow 
geologists,  so  largely  have  they  worked  out  its  precious  contents.  The  speci- 
men, as  I  understand,  was  not  only  found,  but  its  importance  was  fuUy  recog- 
nized by  Mr.  Lee,  tlien  in  company  with  my  friend;  and  tliis  gentleman,  since 
the  publication  of  my  short  paper,  has  most  kindly  presented  the  specimen  to 
the  Museum  in  Jermyu  Street.  I  trust  he  will  accept  my  apology  for  the  in- 
advertence, which  I  am  certain  was  not  the  fault  of  my  friend  Mr.  Lightbody, 
but  my  own. — I  am,  sir,  youi's  obedient  1\",  J.  W.  Salter.     ISth  February. 

Note  ox  GoLDDKirTs  at  Ballaarat. — Dear  Sir, — Having  beeii  for 
two  and  a-half  years  a  "  wet -digger"  in  Victoria,  I  read  with  much  interest  the 
chapter  on  gold,  in  the  last  edition  of  Sii-  R.  Murchisou's  "  Sduria  "  As  I  am 
not  wholly  satisfied  with  all  that  is  therein  set  forth,  perhaps  you  may  deem 
the  few  facts  I  oifer  sufficiently  iuterestiug  to  merit  a  place  in  your  valuable 
periodical. 

Mr.  Alfred  Selwyn,  the  Colonial  Geologist  of  Victoria,  is  represented  in 
"Sduria,"  p.  493,  as  having  "recognized  in  Victoria  gold-bearing  superficial 
drifts  of  three  distinct  stages,  lying  above  each  other ;  the  lowest  or  oldest  of 
them  containing  the  remains  of  wood  and  seed-vessels,  differing  little  from  the 
present  vegetation.  That  such  is  the  case  does  not,  I  believe,  hold  good  of  the 
locality  in  which  I  worked,  as  will  be  apparent  from  the  following : — 

In  the  beginning  of  the  year  1S55, 1  and  others  commenced  sinking  in  Spring 
Gully,  Creswick  Creek,  about  midway  between  Ballaarat  and  the  Clunes  ([uartz- 
miniug-field.  About  fifteen  feet  dowm  we  came  upon  a  black  stratum  of  drift, 
about  twelve  feet  thick,  composed  of  very  fine  mud  and  sand,  with  embedded 
leaves,  cones,  and  blackened  wood,  veij  loose  and  difficidt  to  sink  through. 
Under  that  we  had  a  stratum,  about  a  foot  thick,  of  reddish  clay,  with 
boulders,  the  "wash-dirt"  of  the  miners,  in  which  the  gold  was  "lioney- 
combed."  Li  driving  across  the  gully  the  red  "  wash-dirt"  thinned  out  very 
rapidly,  and  disappeared,  giving  place  to  the  black  drift,  wluch  here  c(jutaiued 
boulders  and  gold:  the  gold,  however,  was  extremely  waterworn,  quite  dif- 
ferent to  that  obtained  in  the  red  drift.  Others  who  sunk  nearer  the  side  of 
the  gnUy  had  no  black  drift  ui  siuking,  but  in  driving  across  tiie  gully  invari- 
ably struck  the  black  drift,  with  them  present ijig  the  same  features  as  with  us. 
When  the  gully  was  abandoned,  the  dark  run  of  drift  might  be  toleraljly  cor- 
rectly followed  by  the  bhtck  heaps  at  the  mouths  of  the  old  holes,  preseutiug 
the  ajipearance  in  its  winding  of  a  watercourse  having  reddish  banks. 

Nearly  a  mde  off  is  what  was  the  "bkck  lead,"  so  called  from  the  prevailing 
colour  of  the  dirt,  aud  running  from  a  southerly  direction  towards  the  north. 
While  working  in  or  near  the  middle  of  the  lead  I  found  nothing  contrary  to 
VOL.    HI.  u 
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what  Mr.  Selwyn  lias  advanced ;  but  the  last  ground  I  M'orked  in  on  that  load 
beiug  the  outermost,  or  nearest  the  side  of  the  lead,  I  again  sunli  througli  the 
black  drift,  here  twenty-five  feet  thick,  containing  blackened  wood  and  the 
cones  of  the  "  honeysuckle"  (Baiitsia),  and  "  bottomed"  in  a  stratum  of  stiff 
bluish-grey  clay,  with  very  large  boulders,  which  stratum  Mas  four  feet  tliick. 
I  expect  the  Spring  Gully  black  drift  and  the  drift  of  the  black  lead  are  of  the 
same  age,  as  the  Spring  Gully  course  has  been  traced  to  within  a  short  dis- 
tance of  the  black  lead,  which  I  conceive  to  have  been  the  main  watercourse  of 
that  period  ;  indeed,  the  number  of  smaller  tributary  leads  of  dark  colour  join- 
ing it,  in  the  same  way  that  small  streams  now  fall  into  larger  ones,  Avould  in- 
dicate that  such  was  the  case.  Here  also  the  course  of  dark  drift  may  be 
easily  traced  by  the  black  heaps  at  the  surface  in  striking  contrast  to  the  heaps 
on  each  side.  In  following  down  the  black  lead  we  reach  Slaughteryard  Hill, 
wliere  the  evidence  at  first  may  not  appear  so  conclusive,  but  where,  if  the 
facts  are  carefully  weighed,  they  will  I  thinlc,  be  found  to  support  the  former. 

Standing  on  the  level  of  the  present  Cresswick  Creek,  looking  north  north- 
west, Slaughteryard  HUl  presents  a  steep  escarpment  of  basalt,  which  has  pro- 
bably come  from  the  north,  as  northward  the  basaltic  plateau  extends  some 
miles.  Southward  it  does  not  exceed  two  hundred  yards,  thinning  out  very 
rapidly.  Within  one  hundred  and  fifty  yards  are  three  leads — the  eastern, 
called  the  black ;  the  middle,  known  as  the  white ;  and  the  western  lead  the 
red  streak — as  far  as  had  been  determined  at  the  time  I  left  (1857)  running 
parallel ;  all  three  running  from  south  to  north ;  all  three  ovei-flowcd  by  the 
basalt ;  and  all  tlu-ee  aljove  one  hiaidred  feet  deep ;  the  deepest  beiug  the 
western,  /.  e.,  tlie  red  sti-cak. 

Supposing,  for  the  sake  of  argument,  that  tlie  black,  which  is  also  the 
shallowest,  is  the  oldest,  we  have  a  period  no  douljt,  judging  from  the  thick- 
ness of  the  deposit  (twenty-five  feet),  extending  over  a  considerable  time,  clia- 
ractcrized,  it  would  appear  from  the  vegetable  remains,  by  extensive  and  long- 
continued  conflagrations,  succeeded  by  others,  hi  which  the  utter  absence  of  all 
igneous  appearances  prevails,  succeeded  iu  turn  by  an  igneous  outburst,  cover- 
ing many  square  miles,  with  a  basaltic  overflow.  On  the  other  hand,  take  as 
the  oldest  the  red  streak — the  deepest  first,  the  white  follows  under  certain 
modifications  ;  then,  when  we  reach  the  period  of  the  black  drift,  and  igneous 
forces  come  into  operation,  it  does  not  call  for  a  great  stretch  of  imagination  to 
suppose  that  the  period  was  consummated  by  a  grand  outburst  and  overflow  of 
basalt.  I  am  aware  that  in  "  Siluria,"  p.  492,  Sir-  li.  Murchison  and  others 
account  for  the  charred  appearance  of  .the  vegetable  matter,  by  showing  tliat 
such  matter  is  charred  and  destroyed  /;/.  situ  by  the  basalt;  however  true  that 
may  be  in  otlier  cases,  1  venture  to  think  that  had  those  eminent  geologists 
seen  the  vegetable  matter  in  Spring  Gully,  where  there  is  no  basalt,  or  other 
igneous  rock,  or  the  evidence  that  there  ever  had  been  such,  they  would  have 
seen  the  inapplicability  of  the  reasoning  in  this  instance.  The  black  lead  also  is 
black  a  great  Avay  above,  that  is,  much  further  south  than  the  basalt.  In 
writing  the  above  I  do  not  impugn  the  accuracy  of  the  observations  made  by 
Mr.  Selwyn  and  others,  I  simply  desire  to  record  what  I  myself  observed  iu 
the  localities  I  speak  of.  I  never  worked  elsewhere,  and  therefore  tliesc  de- 
tails are  purely  local ;  still,  if  true,  the  stratum  containing  the  vegetable  matter 
is  not  the  oldest. — I  am,  sir,  yours  truly,  W.  J.  Mokg.xjj,  Carmarthen. 
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Creation  Redemptive ;  a  Contrihidion  to  Theological  Science.     By  E.ev.  S.  Lucas, 
F.G.S.     Helston :  11.  Cuiinack.     1858. 

Although  ^ve  rarely,  and  then  but  brieiiy,  make  any  remarks  on  theological 
topics  iu  conuection  with  geology,  we  by  no  means  regard  in  an  unfavourable 
aspect  the  numerous  treatises  and  works  published  with  the  view  to  bring  into 
comparison  or  reconciliation  tlie  passages  of  Holy  Writ  with  the  doctrines  or 
teacliings  of  purely  physical  science.  Such  attempts  are  generally  in  themselves 
very  praiseworthy,  both  for  the  incentive  that  causes  them  to  be  produced  as  well 
as  for  tlie  spirit  in  which  most  of  them  are  penned.  In  the  unpretentious  work, 
M'liose  title  heads  these  remarks,  the  order  and  incidents  of  Creation  are  re- 
garded as  exhibiting  a  special  design  iu  special  relation  towards  the  appearance 
of  the  Savioiu:  and  the  redemption  of  man. 


Pre-adamite  Man  ;  or  the  Sfori/  of  onr  Old  Planet  and  its  Inhahitanfs  told  by 

Scripture  and  Science.     Loudon  :    Sauuders,  Otley,  and  Co.,  Conduit-street. 

1860. 

As  we  have  already  said,  we  are  by  no  means  averse  to  books  of  a  thcologico- 
geological  tendency.'  We  know,  aliis,  how  much  bad  theology,  and  how  much 
bad  geology  there  is  in  them ;  but  we  know,  also,  and  appreciate  the  motives 
of  the  writers,  and  as  such  books  are  usually  upon  toi)ics  in  which  the  mass  of 
mankind  take  an  interest  they  are  likely  to  be,  and  indeed  are,  nuich  read. 
Tor  our  part,  be  tliey  right  or  wrong,  we  like  them  to  be  read ;  for  out  of  the 
numbers  of  this  class  wliich  have  been  written,  there  are  many,  very  many,  of 
good  quality,  wlulst  of  the  inferior  productions,  surely  there  are  but  few  in- 
deed which' do  not  contain  some  ap])rcciable  amount  of  geological  knowledge; 
some  germs  of  truth  which  by  these  means  dispersed,  may  providentially  some- 
wliere  take  root  m  favourable  soil.  Hardly  have  geologists  agreed  as  to  the 
possible  existence  of  men  amongst  the  mammoths,  than  the  subject  is  regarded 
in  its  theological  bearing,  and  a  volume,  by  no  means  unpretentious,  is  placed 
on  our  table.  The  aiithor  of  "  Pre-adamite  Man"  writes  incut/. ;  and  although 
personally  we  do  not  go  the  length  of  his  views  in  respect  to  a  double  creation 
of  man— ^the  extinction  of  a  pre-adamite  race,  and  the  adding  an  eiglith  day  to 
tlie  seven  commonly  accepted  days  of  creation,  we  are  not  by  any  means  dis- 
posed to  speak  unfavourably  of  his  book. 

Undoubtedly  he  falls  into  some  errors  in  respect  to  certain  former  geological 
phases  and  changes  in  the  physical  condition  of  our  planet ;  but  many  of  these 
are  popular  errors  which  have  been  too  long  favoured  eveii  by  geologists  them- 
selves. Amongst  such  is  one  especially  requiring  contradiction,  or  at  any  rate 
considerable  modilication  and  restriction,  namely,  that  granite  always  forms  the 
basis  of  the  stratiiicd  crust  of  the  earth ;  thatf  it  is  an  igneous  rock  ;  that  it 
was  originally  the  first -formed  crust,  or  pellicle  of  a  globe  of  molten  matter. 
"We  have  already  more  than  once  in  this  magazine,  as  well  as  elsewhere,  drawn 
attention  to  these  fallacies.  First,  then,  granite  is  at  most  only  an  eruptive, 
not  an  erupted,  rock  in  the  sense  only  that  it  has  sometnucs  burst,  or  been 
forced  through  the  consolidated  stratified  rocks  reposmg  upon  it.  In  all  cases 
granite  has  been  formed  under  the  dense  pressm-e  of  a  superincumbent  mass, 
and  never  at  the  open  atmosphere  of  air  or  of  carth-cuvclopiug  vapours,  as 


156  THE    GEOLOGIST. 

would  have  been  the  case  had  it  constituted  the  first  disrupted  pellicle  of  a 
molten  globe.  In  the  next  place,  we  do  not  know  that  granite  always  is  the 
foundation-rock  of  every  area.  We  do  not  know,  moreover,  in  many,  nay 
most,  cases,  that  it  is  the  lowest  rock,  for  human  labour  has  never  penetrated 
through  it,  scarcely,  indeed,  even  iuto  it.  Thirdly,  there  is  no  evidence  to 
prove  it  is  an  igneous,  i.  e.,  a  fire-formed,  or  molten  product.  On  the  contrary, 
the  existence  in  it  of  numerous  cavities  half  empty,  half  filled  with  water  shows 
that  at  most  hot  water  or  steam  has  been  the  active  agent  of  the  heat  present 
in  its  formation.  Indeed,  to  us  it  appears  that  gi-anite  presents  none  of  the 
conditions  which  it  should  do  of  a  fire-formed,  or  once  fused  rock.  Its  crys- 
talline condition,  considering  the  substances  of  which  it  is  composed,  seems 
decidedly  against  that  theory,  for  taking  one  of  its  constituents,  quartz,  for  ex- 
ample, win  anyone  point  out  a  single  instance  of  heat-melted  sUex  that  is  not 
vitreous,  or  glassy  after  fusion ;  or  a  single  instance,  on  the  otlier  hand,  of  a  crys- 
talline condition  resulting  from  the  action  upon  that  substance  of  dry  heat. 
Take  the  felspar,  and  if  you  are  anything  at  all  of  a  chemist,  wiU  you  tell  us  if 
the  soda,  or  the  potash  which  it  contains  is  now  in  tlie  state  in  which  it  should 
be  if  your  granite  had  ever  been  fused.  All  that  it  is  allowable  to  state  of 
gi-anite  is  that  it  is  a  condition  of  rock  which  has  been  produced  at  every  geo- 
logical period  in  tlie  deep-seated  regions  of  the  earth  immediately  below  its 
stratified  crust.  The  truth  is,  we  do  not  know  what  is  the  fundamental  rock 
of  the  stratified  crust  of  the  globe,  unless  the  old  gneiss  be  regarded  as  such, 
and  with  it  some  of  the  oldest  granites,  not  all  granites  indiscrimmately. 

We  should  also  be  incHned  to  take  objection  to  some  of  our  autlior's  opinioas 
in  respect  to  the  physical  conditions  of  the  planets,  although  in  others  we 
should  be  disposed  to  concur.  Tor  example,  we  should  regard  the  moon  as 
presenting  to  us  a  worn-out  consolidated  globe,  not  a  world  in  a  first  or  even 
early  stage  of  condition.  If  our  own  globe  is  presumed  to  have  consolidated 
from  a  vaporous  state,  it  must  first  have  passed  through  a  Hq\iid  condition ; 
and  tlien  the  consolidation  carried  still  fui'ther,  earths  and  the  solid  materials 
would  be  produced.  In  the  process  of  time  the  balance  of  fluid  and  gas  re- 
maining as  sea  and  atmosphere  would  be  condensed  also,  and  a  solid  worn-out 
globe  like  the  moon  would  appear  to  be  the  inevitable  result. 

The  new  doctrine  attempted  to  be  inculcated  by  our  author's  book  may  be 
briefly  given  and  best  by  a  few  short  extracts  from  the  early  part  (p.  24  d  m/.). 

After  describing  a  period  of  desolation  to  which  he  believes  the  world,  after 
the  destruction  of  the  first  human  or  pre-adamic  race,  was  reduced,  and  for  the 
warrautry  for  which  state  of  thmgs  he  pleads  the  l^iblical  passage,  "  and  no 
plant  of  the  field  was  yet  m  the  earth,  and  no  herli  of  the  field  hatt  yet  grown, 
for  the  Lord  God  had  not  caused  it  to  rain  upon  tiic  earth,  and  there  was  not 
a  man  to  till  the  ground."     Our  author  continues, 

"  The  new  order  of  tilings  is  thus  ushered  in  by  a  statement  of  the  effects  of 
some  great  overturn  or  ruin  which  had  extinguished  the  existence  of  the  vege- 
table and  animal  world,  and  liad  snatched  from  the  earth  the  race  of  the  sixth 
day  men."  *  *  *  For  "  though  on  the  sixtli  day  God  created  man,  male 
and  female,  and  blessed  them,  saying,  '  Be  fruitfid,  aiid  multiply  and  replenish 
the  earth,  and  subdue  it,'  however  fully  tliat  blessing  may  once  liave  been  re- 
alized, now  at  least  no  remains  of  that  race  were  anywhere  to  be  found,  '  for 
there  was  not  a  man  to  till  the  ground.'  And  if  aU  vegetation  was  tlius 
oblit crated,  and  n)au  extinguished,  we  conclude  that  the  tribes  of  the  lower 
animals  must  also  have  perished ;  and  tliat  the  earth,  of  whose  creation  and 
furnishing  we  have  read  in  the  first  chapter  of  Genesis,  was  at  the  period  re- 
ferred to  m  the  opening  of  this  succeeding  passage  a  desolate  waste,  wherein 
neither  plant  nor  animal  gave  token  of  the  creative  wisdom  and  power  of  God. 
The  dumb  rocks  alone  retained  the  traces  of  a  brighter  era,  but  the  remains 
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they  enclosed  poiuted  to  a  state  of  life  and  motion  long  passed  away,  and  the 
baldness  of  absolute  sterility  and  the  silence  of  the  grave  brooded  over  all. 

*  *  *  What  a  change  is  here !  The  earth  erst  so  green  and  brilliant  is 
now  a  wilderness,  and  man  himself,  the  glory  of  creation,  has  been  withdrawn 
from  the  abodes  he  occupied  on  this  once  blooming  world  ! 

****** 

"  The  ruin  is  complete  indeed,  but  we  must  believe  it  to  be  only  temporary : 
the  world  awaits  a  new  development  of  its  Maker's  power,  and  the  preliminary 
moA-ements  towards  a  state  of  things  more  excellent  than  ever  are  next 
announced  (chap,  ii.,  v.  6,  7),  '  There  went  up  a  mist  from  the  earth,  and  watered 
the  whole  face  of  the  ground,  and  the  Lord  God  formed  man  of  the  dust  of  the 
ground,  and  breathed  into  his  nostrils  the  breath  of  life,  and  man  became  a 
living  soul.'  There  is  an  entire  difference  here  between  the  pre-adamite  and 
Adam  ;  the  former  we  have  seen  starting  iato  being  out  of  nothing,  by  a  word, 
complete  at  once  in  a  twofold  nature,  and  invested  with  power  and  dominion 
over  all  the  earth,  and  all  the  creatures  that  inhabit  it :  blessed  by  God,  -nath 
tlie  privilege  of  spreading  abroad  his  race,  and  siibduing  the  earth  in  all  its 
regions  to  his  rule.  This  second  man  is  in  all  respects  a  contrast  to  the  first — 
in  his  origin,  for  he  is  not  created  out  of  nothing,  but  formed  out  of  the  dust 
of  the  ground,  from  which  he  learns  a  lesson  of  humility  and  dependence. 

*  *  *  ]\Jq  pl^i^ts  or  herbs,  no  leafy  shades,  no  pleasant  fruits  at-  the  moment 
of  his  birth  invited  his  admiration,  or  offered  him  sustenance.  And  lastly,  this 
contrast  is  nmuifested  in  his  state,  for  he  is  not  yet  a  king  like  the  pre-adamite. 

*  *  *  It  was  not  until  some  time  after  he  had  been  launched  into  existence 
and  made  to  feel  his  wants — made,  perhaps,  to  cry  to  God  for  their  supply — 
that  God  gave  him  the  happy  liome  he  needed  *  *  in  that  gai-den  eastward 
in  Eden  *  *  not  provided  by  nature,  but  planted  by  God  liimself,  having 
been  retrieved  by  special  providence  from  the  ruin  that  stiU  pervaded  the 
world.  *  *  *  In  this  favoured  spot,  as  he  looked  he  beheld  the  in- 
stantaneous production,  or  gradual  but  wondi'ous  development  of  '  every  tree 
that  was  pleasant  to  the  eye  and  good  for  food,  the  tree  of  hfe  also  in  the 
midst  of  the  garden,  and  the  tree  of  knowledge  of  good  and  evil.'  *  *  * 
His  lot  was  to  remain  where  God  had  placed  him;  to  partake  of  the  bounties 
y)rovided  for  him ;  to  keep  and  dress  the  garden  in  which  he  had  found  so 
pleasant  a  home  ;  and  to  ])raise  and  glorify  the  God  who  made  him.  *  *  * 
His  predecessor  had  all  the  world  for  his  possession ;  Adam  neither  enjoyed 
nor  coveted  the  same  wide  empire.  *  *  *  His  food  was  bestowed  by 
special  grant.  *  *  *  He  was  not  permitted  to  be  idle,  for  tlie  duty  was 
imposed  on  him  of  keeping  and  dressing  his  little  territory  (v.  15).  Nay, 
more,  even  this  restrained  freedom  was  still  further  limited,  for  even  from 
among  the  trees  within  his  reach  was  one  special  reservation  made.  *  *  * 
May  we  surmise  that  the  earliest  type  of  man  had  abused  his  freedom,  and 
that  tlic  Creaior  saw  good  to  withhold  from  his  successor  the  risk  of  a  proud 
inflation  and  a  self  dependence  which  had  proved  too  much  for  liim." 

To  this  follows  the  creation  of  Eve.  "The  six  days' creation  had  brought 
into  the  world  a  vast,  but  already  cxtmct,  array  of  animals ;  *  *  but  in  1  his 
new  creation  most  of  these  types  were  *  repeated  in  the  new  formed  species, 
generally  of  smaller  and  finer  mould."  The  present  animal  creation,  then,  the 
author  regards  as  distinct  from  tlie  previous  one.  And  of  Eve  he  continiu's  : 
"The  female  of  the  sixth  day  had  been  made  by  the  same  divine  process  as  the 
male.  They  were  both  '  created  ;'  *  *  but  licre  in  a  very  special  manner  the 
woman  drew  her  being  from  what  had  already  been  formed.  She  was  not 
modelled  from  the  dust  like  Adam,  but  derived  both  her  body  and  her  life  from 
him.  '  And  the  ril),  which  the  Lord  God  had  taken  from  the  man  made  he 
woman,  and  brought  her  unto  the  man.'     *     *    *     Her  introduction  to  the 
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■woi-ld  was  not  like  Adam's,  araid  tlie  rugged  ruins  of  an  ancient  empire.  *  * 
She  had  not  seen  Eden  planted  or  peopled  by  the  Creator  for  her ;  but  ■\vlieu 
Eve  opened  her  eyes  to  the  light  of  day,  it  was  among  the  bowers  of  Pai-adise. 
*  *  *  And  while  it  was  the  first  grand  lesson  of  God  to  Adam  that  he 
should  rely  on  Himself  directly  and  solely,  to  Eve  he  pointed  out  an  earthly 
head,  under  Himself,  *  *  in  M"liom  she  might  repose  her  confidence,  *  * 
and  apply  in  her  necessities ;  at  once  her  guardian,  her  teacher,  her  provider, 
and  her  husband." 

As  a  discussive,  although  extremely  speculative,  book  on  a  now  popular 
and  interesting  subject,  "  Pre- Adamite  Man"  is  wortliy  of  perusal,  although 
we  do  not  apprehend  it  will  make  many  converts  to  the  novel  doctrines  it 
inculcates. 


ArcJiala ;   or  Studies  of  the  Cosmogoii/  and  Natural  Hktorij  of  the  Hebrew 
Scriptures.    By  J.  W.  Dawson,  L.L.D.,  E.G'.S. 

Of  all  the  books  of  geologico-theological  aspects  wliich  have  appeared  this 
season,  or  indeed  for  many  seasons  past,  "  Archaia,"  by  Dr.  Dawson,  is  the 
best.  In  it  he  has  given  us  the  result  of  not  only  a  series  of  exegetical  studies 
of  the  first  chapter  of  Genesis,  but  also  lucid  observations  on  the  numerous 
incidental  references  to  nature  and  creation  in  other  parts  of  the  bible ;  the 
entire  work  being  a  really  useful  digest  of  the  cosmical  doctrines  of  the  Hebrew 
scriptures. 

In  the  introductory  remarks  very  beautiful  allusion  is  made  to  that  remark- 
able serf-population  that  more  than  thirty  centuries  ago  emancipated  itself 
from  Egyptian  bondage,  and  after  years  of  wandering  desert -Hfe,  settled  itself 
on  the  hills  and  in  the  valleys  of  Palestine,  and  whose  migration  is  the  most 
remarkable  in  the  annals  of  the  world's  history,  not  merely  in  its  political,  but 
in  its  moral  results.  Those  slaves  thus  liberated  were  no  mean  herd,  but  were 
aspirated  by  a  noble  spirit  and  high  hopes,  and  guided  by  a  man  of  remarkable 
perception  and  intellect,  the  great  Hebrew  law-giver,  who  has  woven  into  his 
grand  historical  and  political  composition  a  wonderfvd  cosmogony,  in  which 
the  act  of  creation  is  simply  but  most  grandly  assigned  to  tlie  One  Deity — the 
Creator  and  Preserver,  and  Lord  of  Hosts.  It  is  this  committal  of  itself  to 
certain  cosmical  doctrines  and  statements  that  has  given  rise  to  the  collisions 
into  which  science  and  scripture  have  been  brought. 

The  difficulties  and  intricacies  of  the  ease  have  been  boldly  andfinnly,  at  the 
same  time  honestly  and  honourably,  looked  into  by  Dr.  Dawson ;  and  although 
we  are  far  from  agrecuig  with  him  on  all  points,  we  advise  the  perusal  of  his 
remarks  bv  all  who  arc  really  interested  in  the  identification  of  the  sublime 
views  of  the  biblical  account  of  creation  with  the  also  sublune  deductions  of 
science. 

That  our  readers  may  see  the  value  of  the  work,  we  give  them  the  sequence 
of  the  topics  discussed.  Begimiing  with  the  objects,  character,  and  autliority 
of  the  Hebrew  cosmogony,  we  are  passed  on  to  the  general  views  of  nature 
contained  in  the  Holy  Scriptures,  then  to  those  remarkable  incidents — the 
beginning,  the  desolate  void,  light,  the  days  of  creation,  the  atmosphere,  the 
dry  laiul,  the  first  vegetation,  the  heavenly  luminaries,  the  lower  and  the  higher 
animals,  man,  and  the  resting  of  the  Creator.  Tlien  follows  a  disquisition  on 
the  unity  and  antiquity  of  man;  and  the  work  is  terminated  by  a  chapter  of 
comparisons  and  conclusions,  boldly  drawn  and  as  boldly  spoken  in  au  liouest 
but  fearless  spirit. 

These  conclusions  of  Dr.  Dawscm  are  thus  summed  up  :  "  In  the  natural  as 
well  as  in  the  moral  world  the  only  law  of  progress  is  the  will  and  the  power  of 
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God.  In  oue  sense,  liowever,  progress  in  tlic  organic  world  lias  been  dependent 
on,  though  not  caused  by,  progress  m  tlie  inorganic.  We  see  in  geology  many 
grounds  for  believmg  that  each  new  tribe  of  animals  or  plants  was  introduced 
just  as  the  earth  became  fitted  for  it;  and  even  ui  the  present  world  we  see 
that  i-egions  composed  of  the  more  ancient  rocks,  and  not  modified  by  subse- 
quent disturbances,  present  few  of  the  means  of  support  for  men  and  the  higher 
animals  ;  while  those  districts  in  which  various  revolutions  of  the  earth  have 
accum\dated  fertile  soils  or  deposited  useful  minerals  are  the  cluef  seats  of 
civilization  and  population.  In  like  manner  we  know  that  those  regions  which 
the  bible  iuforms  us  were  the  cradle  of  the  luunan  race,  and  the  seats  of  the 
oldest  nations,  are  geologically  among  the  most  recent  parts  of  the  existing 
contuieuts,  and  were  no  doubt  selected  by  the  Creator  partly  on  that  account 
for  the  bii'thplace  of  man.  We  thus  find  that  the  bible  and  the  geologists  are 
agreed  not  only  as  to  the  fact  and  order  of  progress,  but  also  as  to  its  manner 
and  use. 

"Both  records  agree  in  affirming  that  since  the  beginning  there  has  been 
but  one  great  system  of  nature.  We  can  imagine  it  to  have  been  otherwise. 
Our  existmg  nature  might  have  been  preceded  by  a  state  of  things  having  no 
coimection  with  it.  The  arrangement  of  the  earth's  surface  might  have  been 
altogether  dift'erent.  Races  of  creatures  might  have  existed  having  no  affinity 
with  or  resemblance  to  those  of  the  present  world ;  and  we  inight  have  been 
able  to  trace  no  present  beneficial  consequences  as  flowing  from  these  past 
states  of  om-  planet.  Had  geology  made  such  revelations  as  these,  the  con- 
sequences ui  relation  to  natui'al  theology  and  the  credibility  of  scripture  would 
have  been  momentous.  *  *  *  The  questions  would  naturally  have  arisen, 
Are  there  more  creative  powers  than  one  ?  If  one,  is  he  an  imperfect  or  capri- 
cious being,  who  changes  his  plans  of  operation  ■-  *  *  »  Happily  for  us, 
there  is  nothing  of  this  kind  in  the  geological  history  of  the  earth,  as  there  is 
manifestly  nothing  of  it  in  that  which  is  revealed  in  scripture.  Li  the  scriptiu'C 
narrative  each  act  of  creation  pi'epares  for  another,  and  in  its  consequences  ex- 
tends to  them  all.  The  inspired  writer  announces  tlie  introduction  of  each 
new  part  of  creation,  and  there  leaves  it  without  any  reference  to  the  various 
phases  wluch  it  assiuned  as  the  Avork  advanced.  In  the  general  view  which  he 
takes,  the  land  and  sea  first  made  represent  those  of  all  the  following  periods. 
So  do  the  first  plants,  the  first  invertebrate  anunals,  the  first  fishes,  reptiles, 
birds,  and  maumials.  He  thus  assures  us  that,  however  long  the  periods  re- 
presented by  days  of  creation,  the  system  of  jiature  was  one  from  the  beginning. 
In  like  manner,  in  the  geological  record,  each  of  the  successive  conditions  of 
the  eai'th  is  related  to  those  which  precede  and  to  those  which  follow,  as  part  of 
a  series.  So  also  a  uniform  plan  of  construction  pervades  organic  nature,  and 
uniform  laws  the  inorgamc  world  in  all  periods. 

"We  can  thus  include  in  one  system  of  natural  history  all  animals  and  plants, 
fossil  as  well  as  recent ;  and  can  resolve  all  morganic  changes  into  the  operation 
of  existing  laws.  The  former  of  these  facts  is  in  its  nature  so  remarkable,  as 
ahnost  to  warrant  the  belief  of  special  design.  *  *  *  The  periods  into 
wliich  geology  divides  the  liistory  of  the  earth  are  different  from  those  of  scrip- 
ture; yet,  when  properly  \indcrstood,  there  is  a  marked  correspondence. 
Geology  refers  only  to  the  fifth  and  sixth  days  of  creation,  or  at  most  to  these 
with  parts  of  the  fourth  and  seventh  ;  and  the  only  natural  division  that  scrip- 
ture teaches  us  to  look  for  arc  those  between  the  fifth  and  sixth  days,  and 
those  which  within  these  days  mark  the  introduction  of  new  animal  forms,  as 
for  instance  the  great  reptiles  of  the  tifih  day.  AVe  have  already  seen  that  the 
beginning  of  the  fifth  day  can  be  referred  almost  with  certainty  to  that  of  the 
Paleozoic  period.  The  bcgimiing  of  tlie  sixth  day  may  with  nearly  equal  cer- 
tainty be  referred  to  tliat  of  the  Tertiary  era.     The  introduction  of  great 
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reptiles  and  birds  in  the  fifth  day,  synchronizes  and  corresponds  with  tlie  be- 
ginning of  the  Mesozoic  period ;  and  tliat  of  man  at  the  close  of  the  sixth  day, 
with  the  comn\encement  of  the  modern  era  in  geology.  These  four  great  coin- 
cidents are  so  much  more  than  we  could  have  expected  in  records  so  very 
difi'erent  in  their  nature  and  origin  that  we  need  not  pause  to  search  for  others 
of  a  more  obscure  character.  *  *  *  In  both  records  the  ocean  gives  birth 
to  the  first  dry  land,  and  it  is  the  sea  that  is  first  inhabited,  yet  both  lead  at 
least  to  the  suspicion  that  a  state  of  igneous  fluidity  preceded  the  primitive 
universal  ocean.  In  scripture  the  original  prevalence  of  the  ocean  is  distinctly 
stated,  and  all  geologists  are  agreed  that  in  the  early  fossiliferous  periods  the 
sea  must  have  prevailed  much  more  extensively  than  at  present.  Scripture 
also  expressly  states  that  the  waters  were  the  birth-place  of  the  earliest 
animals ;  and  geology  has  as  yet  discovered  in  the  whole  Silurian  series  no 
terrestrial  animal,  though  marine  creatures  are  extremely  abundant ;  and 
though  air-breathing  creatures  are  found  in  the  later  Paleozoic,  they  are,  with 
the  exception  of  insects,  of  that  semi-amphibious  character  which  is  proper  to 
alluvial  flats  and  the  deltas  of  rivers.  *  *  *  Both  records  concur  in 
maintaining  what  is  usually  termed  the  doctrine  of  existing  causes  in  geology. 
Scripture  and  geology  alike  show  that  since  the  beginning  to  the  fifth  day,  or 
Paleozoic  period,  the  inorganic  world  has  continued  under  the  dominion  of  the 
same  causes  that  now  regulate  its  changes  and  processes.  The  sacred  narrative 
gives  no  hint  of  any  creative  interposition  in  this  department,  after  the  fourth 
day ;  and  geology  assures  us  that  all  the  rocks  with  \vhich  it  is  acquainted 
have  been  produced  by  the  same  causes  that  are  now  throwing  down  detritus 
in  the  bottom  of  the  waters,  or  bringing  up  volcanic  products  from  the  interior 
of  the  earth.  *  *  *  Lastly,  both  records  represent  man  as  the  last  of 
God's  works,  and  the  culminating  point  of  the  whole  creation.  *  *  *  Man 
is  the  capital  of  the  colunm,  and  if  marred  and  defaced  by  moral  evil,  the  sym- 
metry of  the  whole  is  to  be  restored  not  by  rejecting  him  altogether,  like  the 
extinct  species  of  ancient  times,  and  replacing  him  by  another,  but  by  recasting 
loim  in  the  image  of  his  Divine  Redeemer.  Man,  though  recently  introduced, 
is  to  exist  eternally.  He  is  in  one  or  another  state  of  being  to  be  the  witness 
of  all  future  changes  of  the  earth.  He  has  the  option  before  him  of  being  one 
with  his  Maker,  and  sharing  in  a  future  glorious  and  finally  renovated  condition 
of  bur  planet,  or  of  sinking  into  endless  degradation." 


First  Traces  of  Life  on  the  Earth.    By   S.   J.   Mackie,   P.G.S.    London: 
Groombridge  and  Sons.     1860. 

This  little  book,  designed  to  display  as  a  simple  but  highly  instructive  geo- 
logical lesson  the  first  appearance  ot  aniniated  bemgs  on  our  plauet,  as  indicated 
by  the  oldest  fossils  yet  discovered,  is  now  issued. 

Emanating  as  it  does  from  the  pen  and  pencil  of  the  editor  of  this  magazine, 
it  would  be  obviously  out  of  place  to  review  it  here.  W'^e  therefore  coutcut 
ourselves  with  expressing  the  hope  that  it  may  be  favourably  received  by  the 
public ;  and  that,  m  turning  the  thoughts  of  its  readers  towards  this  one  event- 
ful passage  of  the  nast  liistory  of  our  planet,  it  may  become  the  medium,  by 
directing  their  minus  to  the  study  of  the  beneficent  designs  of  the  Eternal  in 
past  ages,  to  the  just  comprehension  of  the  aim  and  purpose  of  the  great 
creative  scheme  in  which  we  are  all  acting  our  parts. 
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ON    CANADIAN"    CAVERNS. 

By  George  D.  Girb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

(Gnntinuccl  from  JJoge  133). 

1. — Caverns  on  the  Shores  of  the  Magdalen  Islands. 

On  passing  the  interesting  gi'oup  of  islands  in  the  Gulf  of  St. 
Lawrence,  known  as  the  Magdalens,  the  observer  is  struck  with  their 
beautiful  and  picturesque  appearance,  which  is  suddenly  presented 
to  his  view.  The  cliffs,  which  vary  in  height,  present  equally 
various  colours,  in  which  the  shades  of  red  predominate  ;  these,  con- 
trasted with  the  yellow  of  the  sand-bars,  and  the  green  pastures  of 
the  hill- sides,  the  darker  green  of  the  spruce  trees,  and  the  blue  of  sea 
and  sky,  produce  an  effect,  as  Captain  Bayfield  describes,  extremely 
beautiful,  and  one  which  distinguishes  these  islands  from  anything 
else  in  the  Gulf.  Such  an  agTeeable  picture  it  has  been  my  own 
good  fortune  to  witness  and  admire.  The  striking  featui'e  in  their 
formation  is  the  dome-shaped  bills  rising  in  the  centre  of  the  gi'oup, 
and  attaining  a  height  of  from  two  hundred  to  five  hundred  and 
eighty  feet.  They  are  composed  of  the  Triassic  or  New  Red  Sand- 
stone formation,  which  forms  then'  base,  being  surmounted  or  topped 
by  masses  of  trap  rocks.  The  highest  of  the  Magdalens  is  Entry 
Island,  with  an  elevation  of  five  hundi^ed  and  eighty  feet ;  its  red 
cliffs  rise  at  its  north-east  point  to  three  hundred  and  fifty  feet,  and 
are  what  they  have  been  described,  truly  magnificent  and  beautiful. 
The  soft  and  friable  character  of  the  brick-red  cliffs  forming  the 
shores  of  these  islands,  with  their  remarkable  capes  and  headlands, 
have  in  many  places  yielded  to  the  force  of  the  waves,  and  have  be- 
come worn  into  arches  and  caverns.  This  is  more  strikingly  mani- 
fest at  Bryon  Island,  which  is  nearly  surrounded  by  perpendicular  or 
overhanging  cliffs,  which  are  broken  into  holes  and  caverns,  and  ftxst 
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giving  way  to  the  action  of  the  waves.  From  the  same  catise  are  to 
be  seen  detached  peninsular  masses  in  a  tottering  state,  which  now 
and  then  assume  grotesque  forms.  There  is  something  pecuharly 
interesting  in  this  singuh^r  group  of  islands,  lying  so  isolated  about 
the  centre  of  the  great  Gulf  of  St.  LawTence ;  and  curiosity  would 
be  well  repaid  by  a  visit  from  one  of  the  neighbouring  ports.  (See 
outline  of  Bryon  Island,  plate  v.). 

2. — Caverns  and  Arched  Rocks  at  Perce,  Gaspe. 

On  the  eastern  coast  of  Gaspe,  in  the  Gulf  of  St.  Lawrence,  there 
is  a  range  of  limestone  cliffs,  which  commence  on  the  south-west 
side  of  Mai  Bay,  at  the  perforated  rock,  called  He  Perce,  and  thence 
run  in  a  north-north-west  direction.  Immediately  south  of  these 
cliffs,  which  are  six  hundred  and  sixty-six  feet  in  perpendicular 
height  above  the  level  of  the  sea.  as  described  by  Bayfield,  are  the 
Perce  mountains,  the  highest  of  which,  Mount  Perce,  is  twelve  thou- 
sand and  tliirty  feet,  and  is  visible  forty  miles  out  to  sea. 

The  town  of  "  He  Perce,"  as  it  was  called  in  Charlevoix's  time, 
occupies  the  shores  of  Perce  Bay,  running  from  Point  Perce  to  White 
Head.  This  writer  mentions  in  the  second  volume  of  his  "  Histoire 
de  la  Nouvelle  France,"  p.  71,  that  Sir  William  Phipps,  in  his  ex- 
pedition against  Quebec,  landed  at  He  Perce,  in  Sept.,  1090,  pillaged 
the  town  and  robbed  the  chiu'ch, 

A  reef  connects  the  Perce  Rock  with  Point  Perce.  This  remark- 
able perforated  rocky  islet,  which  gives  the  name  of  Perce  to  this 
locality,  is  two  hundred  and  ninety-nine  feet  in  height,  precipitous 
all  round,  and  bold  to  seaward.  This  islet  and  the  island  of  Bona- 
ventui'e  are  considered  outliers  of  the  conglomerate  rocks  which 
enter  into  the  formation  of  the  main  land  at  Perce,  the  former  would 
seem  especially  to  be  a  continuation  of  the  range  of  cliffs  on  the 
south-west  side  of  Mai  Bay.*  The  Split  Rock  is  an  almost  in- 
accessible mass  of  this  strata,  and  stands  up  like  a  mall,  in  con- 
tinuation of  the  limestone-cliffs  of  B*arry  Cape  (Point  Perce).  It  is 
five  hundred  yards  long,  one  hundred  broad,  and  is  remarkable  for 
the  presence  at  its  western  half  of  two  large  holes  or  arches,  through 
one  of  which  a  sloop  at  fall  sail  can  pass  at  high  water.  There  is  a 
lateral  arch  at  the  north-east  side,  scarcely  perceptible  from  the 
water. 

The  perforations  in  this  rock  have  been  formed  by  the  action  of 
the  waves  of  the  sea,  the  same  cause  which  has  in  the  progress  of 
time  effected  the  disjunction  of  these  outliers  from  one  another  and 
the  main  land.     From  the  present  position  of  the  islet,  which  lies 

*  Both  islands  are  composed  of  the  p;rcat  mass  of  conglomerate,  beloiiginj^  to 
the  lower  carboTiiferou.s  series,  wliich  here  caps  the  Devonian  I'ocks,  and  is  made  up 
of  pebbles  of  all  the  rocks,  from  the  old  Laurentian  of  the  north  shore  of  the  Gulf 
of  St.  Lawrence  to  the  Devonian. — Professor  Dawson's  "  Week  in  Gaspe." 
Canad.  Nat.  and  Geol.     Oct.,  1858. 
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almost  north  and  sontli,  I  am  disposed  to  consider  its  northern  aspect 
as  the  oldest,  the  two  arched  openings  at  that  side  forming  what 
were  once  the  entrance  to  deep  caverns  running  into  the  rock 
southwards,  which  in  the  coui'se  probably  of  ages  has  been  washed 
away  by  aqueous  denudation.  This  view  is  strengthened  by  an  ex- 
amination of  the  intervening  shores  as  they  exist  at  present,  which 
are  poiti^ayed  in  the  diagram  (plate  vi.).  It  will  be  perceived  that  the 
coast  hne  of  He  Perce  runs  along  to  Bonaventure  Island,  with  an 
imaginaiy  position  of  the  land  at  one  time  between  the  south-west 
part  of  the  latter  island  and  the  shore  at  the  Bay  of  Perce,  at  the 
point  where  the  cliffs  commence  at  its  southern  thu-d.  This  gi^^es 
the  southern  coast  a  semicu-cular  course,  A^^th  a  low  shelving  beach 
coiTesponding  to  that  which  now  exists  at  Perce  Bay  on  the  one  side, 
and  the  western  coast  of  Bonaventure  on  the  other ;  whilst  the 
northern  coast  is  rocky  and  precipitous,  probably  pierced  with  many 
caverns,  and  gTaduaUy  diminishing  in  height  to  the  southwai'd. 

3. — Gothic  Arched  Recesses  at  Gaspe  Bay. 

The  south-western  shore  of  Gaspe  Bay — from  Point  Peter  to 
Douglass  Town,  a  distance  of  twelve  miles — consists  of  a  succession 
of  precipitous  headlands,  which  in.  some  places  are  two  hundi-ed  feet 
above  the  sea.  Goiug  southward  fi-om  Seal  Cove,  a  part  of  the  chffs 
is  composed  of  gTeenish-grey  or  drab-coloured  pebbly  sandstone,  with 
many  beds  of  conglomerate.  In  these  beds  dark  red  shale-balls 
exist,  which  yield  to  the  w^eather  and  the  beating  of  the  sea,  and 
leave  large  holes  in  the  cliifs.  The  conglomerate  beds,  which  belong 
to  the  Portage  and  Chemung  groups  of  the  Devonian  or  old  red 
sandstone  formation,  are  desci'ibed  as  harder  and  more  resistant  to 
these  influences  and  the  uTegadarity  m  the  wear  of  the  rock,  of  which 
the  dip  is  at  an  angle  of  sixty  degrees,  produces  recesses  and  arches, 
giving  the  precipice  the  appearance  of  a  piece  of  Gothic  architecture.* 
Fi'om  Point  Peter  the  land  rises  in  undulations  to  the  chain  of  moun- 
tains, which  lie  about  five  miles  in  land.  They  attain  to  an  elevation 
of  fifteen  hundred  feet,  and  sweeping  round  Mai  Bay,  terminate  with 
the  Perce  mountains,  previously  mentioned. 

4.— The  "Old  Woman,"  at  Cape  Gaspe. 

If  a  line  is  di*awn  in  a  north-north-east  direction  across  Gaspe 
Bay  from  Seal  Cove,  it  will  touch  a  i-emarkable  headland,  or  finger- 
shaped  promontory  of  Gaspe  limestone,  called  Cape  Gaspe,  which  is 
the  termination  of  a  magnificent  range  of  clifi's,  six  hundred  and 
ninety-two  feet  above  the  sea.  Close  to  the  south-east  extremity  of 
the  Cape  was  the  "  Old  Woman,"  or  Flower  Pot  Rock,  sometimes 
called  "  Ship's  Head"  by  the  fishermen,  and  formed  ia  a  similar 
manner  to  the  Flower  Pot  Rocks  of  the  Miugan  Islands.     It  was  a 

*  Geol.  Suivey  of  Canada.     Report  of  Progress  for  18il. 
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truly  remarkable  object,  and  described  by  Captain  Bayfield  as  being 
worn  so  small  at  its  base  by  tlie  waves,  that  it  appeared  astonishing 
that  it  could  resist  their  force  or  the  pressure  of  the  ice.  It  sub- 
sequently'disappeared,  and  has  fallen  into  deep  water,  it  base  having 
beeome  worn  away  by  the  action  of  the  sea  ;  but  for  a  long  time  it 
formed  a  prominent  object  to  the  mariner.  Boats  could  pass  between 
it  and  the  Cape  when  there  was  no  surf.  The  Gaspe  limestone  of 
the  Cape  is  the  equivalent  of  the  Niagara  limestone  of  the  upper 
Silurian  formation.     (See  map,  plate  vi.). 

5. — Little  River  Caverns,  Bat  of  Chaleur. 

From  Cape  D'Bspair  to  Little  River,  in  the  Bay  of  Chaleur,  the 
cliffs  which  form  the  coasts  are  composed  of  beds  of  conglomerate, 
which  belong  to  the  lower  carboniferous  rocks  already  mentioned, 
vnth  a  gentle  dip  to  the  southward.  They  have  been  described  by 
Sir  Wm.  Logan  as  very  narrow,  and  consisting  of  nothing  more  than 
mere  patches  of  the  rim  of  the  fonnation.  These  have  been  saved 
from  the  wearing  action  of  the  sea,  which  has  carried  ofi"  other  parts, 
by  the  presence  of  harder  tilted  strata  at  high-water  mark.  This  is 
well  seen  at  the  present  time,  for  wherever  the  cliff  is  wholly  formed 
of  the  rough  conglomerate,  deep  horizontal  caverns  have  been  fomied 
beneath  by  the  action  of  the  waves  dashing  against  their  base.  The 
cliff  being  thus  deprived  of  support,  great  masses,  cracked  vertically 
off  fall  in  hxige  fragments,  which  form  a  temporary  talus,  of  which 
Sir  William  believes  that  it  is  possible  the  ice  of  winter  may  assist 
other  causes  in  effecting  a  removal.* 

6. — Arched  and  Flower  Pot  Rocks  of  the  Mingan  Islands. 

The  Mingan  Islands  are  twenty-nine  in  number  and  uninhabited, 
they  lie  close  to  the  northern  shore  of  the  Gulf  of  St.  Lawi^ence,  are 
bold  and  ])recipitous  on  their  north,  east,  and  west  sides,  whilst  they 
are  low  and  shelving  towards  the  south.  None  of  them  exceed  tlu-ee 
hundi'ed  feet  in  height,  and  ancient  beaches  and  terraces  are  met 
witli  in  nearly  all,  far  above  the  reach  of  the  highest  tides.  The  pre- 
sent appearances  of  these  islands  are  such  as  to  indicate  that  at  one 
time  probably  hundreds  of  caverns  existed  at  the  base  of  the  cliffs 
and  precipices  of  the  Lower  Silurian  limestone  rocks  which  were  ex- 
posed to  the  wearing  action  of  the  sea.  The  violent  action  of  the 
waves  must  have  been  nearly  as  gi-eat  at  one  time  as  at  present  sub- 
sists on  the  shores  of  the  Shetland  Islands,  where  huge  caverns  are 
worn  out  of  the  hardest  and  most  ancient  rocks,  which  at  the  same 
time  offer  a  greater  resistance  than  the  soft  limestones  which  com- 
pose the  Lower  Silurian  formation.  The  evidences  of  former  sea- 
caverns  in  the  Mingans  consist  of  many  hundreds  of  columns  of 
various  shapes  and  heights  resembling  flower-pots,  and  arched  and 
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perforated  rocks.  Altliough  frequently  seen  by  mariners  and  others, 
the  only  account  published  of  them  is  in  a  paper  by  Captain  (now 
Rear-Admii'al)  Bayfield,  in  the  fifth  volume  of  the  Transactions  of 
the  Geological  Society,  second  series,  wherein  a  plate  is  given  of  a 
number  of  natui-al  columns  on  the  east  coast  of  Niapisca  Island. 

These  curious  columns  are  met  mth  in  most  of  the  islands  far 
above  the  reach  of  the  highest  tides,  running  along  the  ancient 
raised  beaches.  A  picturesque  group  is  found  on  the  west  side  of 
Large  Island,  a  mile  to  the  northward  of  its  south-west  point.  Here 
hundreds  of  flower-pot  and  arched  rocks  stand  up  out  of  the  rising 
tide  to  heights  varying  from  ten  to  fifteen  feet  on  the  flat  limestone, 
-with  breadths  from  a  few  feet  to  thii'ty  or  forty,  w^deniug  at  the  top. 
Many  again  are  above  high  Avater  mark;  and  many  straggling 
flower-pots  are  seen  high  up  in  the  island,  and  Avith  the  succession 
of  raised  terraces  strikingly  illustrate  the  relative  levels  of  the  sea 
and  land,  when  from  fifty  to  sixty  feet  different  to  what  they  are  at 
present.*  A  remarkable  flower-pot  rock  is  to  be  seen  on  the  south- 
west point  of  the  Outer  Bii-ch  Island. 

According  to  Admiral  Bayfield,  most  of  them  vary  in  height  from 
fifteen  to  thirty  feet ;  some  even  exceed  forty  feet  above  the  plateau 
of  rock  on  which  they  stand.  They  are  fi-equently  arranged  in  lines 
upon  terraces  of  hmestone,  precisely  similar  to  those  which  are  at 
present  forming  out  of  cliffs  that  are  washed  by  the  waves.  Tliis  is 
especially  the  case  at  the  eastern  end  of  Niapisca  Island,  where  the 
largest  and  most  remarkable  group  of  these  rocks  is  to  be  seen. 

It. seems  to  me  that  there  cannot  be  any  doubt  as  to  the  manner  in 
which  these  cm*ious  natiu'al  objects  have  been  formed,  namely,  from 
the  effect  of  the  waves  at  different  levels,  as  we  see  the  same  process 
going  on  at  the  present  day.  Great  or  small  holes  are  broken  by 
the  sea  into  the  Umestone  cliffs  ;  these  become  larger  and  larger, 
spreading  in  various  du-ections,  when  the  roof  of  the  caverns  gives 
way,  and  leaves  one  or  several  pillars  with  a  small  base  to  support  a 
partially  arched  top.  The  angtilar  irregularities  of  the  upper  part 
of  the  jDillar  become  worn  away  by  the  action  of  the  sea  and  of  the 
elements,  as  the  land  slowly  rises,  and  we  have  what  certaiidy 
resemble  flower-pots,  towers,  and  incomplete  arches  situated  high  up 
above  the  influence  of  the  tides,  and  formed  as  it  were  of  horizontal 
layers  of  limestone  piled  one  above  the  other. 

A  section  of  Large  Island  was  found  by  Mr.  Richardson  of  the 
Canadian  Geological  Survey,  to  be  composed  of  limestones  of  the 
Chazy,  Bird's-eye,  and  Black-river  formations,  exceedingly  favourable 
to  the  wear  of  the  sea  into  arches  and  perforations.  Most  of  the 
other  islands  are  formed  in  the  same  sti-ata,  the  most  northerlj^, 
however — Harbour  Island,  consisting  of  the  calciferous  sand  rock, 
wliich  lies  immediately  above  the  Potsdam  sandstone  ;  whilst  the 
main  land  is  composed  of  gneiss  belonging  to  the  Laui-entian  system. 


*  Gcol.  Survey  of  Canaxla.     Report  for  185G. 
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7. — Pillar  Sandstones,  Noeth  Coast  of  Gaspe, 

There  is  a  small  fishing  station  below  St.  Anne,  on  the  ISToi-th 
West  Coast  of  Gaspe  in  the  River  St.  Lawrence,  which  is  called 
Tonrette,  from  the  occm-rence  of  two  pillars  in  the  rocks  of  the  coast 
formed  by  the  action  of  the  sea.  The  deposits  in  this  vicinity  con- 
sist of  sandstones  associated  with  bands  of  red  and  black  argillaceous 
slates  which  belong  to  the  Sillery  group  of  the  Middle  Silurian 
formation.  From  atmospheric  influences,  the  rock  as  described  by 
Sir.  Wm.  Logan*  becomes  fretted  and  pitted  by  deep  holes  or  cells 
of  various  sizes  and  shapes,  with  thin  but  well  marked  divisions 
between  them.  The  stone  is  soft,  and  appears  to  wear  fast ;  and 
when  the  strata  are  vertical,  or  nearly  so,  the  action  of  the  sea 
between  high  and  low  water  marks  cuts  them  into  pillars  thirty  feet 
in  height,  and  four  or  five  across,  which,  being  sometimes  smaller  at 
the  base  than  the  summit,  produce  a  very  picturesque  effect  in  the 
surrounding  landscape.  These  pillar  sandstones,  as  they  are  called, 
occupy  the  greater  part  of  the  coast  between  Cape  Chat  and  the 
small  settlement  of  Little  Matan,  where  they  disappear.  Mr.  Murray 
mentionst  that  they  are  displayed  in  considerable  thickness  neai* 
Little  Metis,  and  occupy  the  coast  as  far  as  the  Great  Metis  River, 
when  red  and  green  shales  appear,  which  occupy  the  coast  as  far  as 
Rimouski.  This  rock  has  the  same  tendency  to  wear  away  into 
pillar  like  shapes,  when  the  strata  are  highly  inclined,  and  the  same 
kind  of  cellular  fretted  surfaces  are  observed  to  occur  here  as  at 
Turettes  and  Cape  Chat.  Somewhat  similar  natural  objects  are  seen 
on  the  south  shore  of  New  Brunswick,  on  proceeding  from  Di])per 
Harbour  towards  St.  John,  in  the  form  of  deep  chasms  and  hollows, 
often  separated  from  each  other  by  large  grotesque  columns.  The 
carboniferous  limestone  rocks  here  being  of  unequal  hardness,  yield 
to  the  sea  at  one  point,  and  resist  it  at  others  ;  hence  the  rudest 
figures  and  most  unsightly  pmnacles  are  placed  according  to  the 
taste  of  the  most  disordered  imagination. 

8. — Niagara  Caverns. 

Of  the  four  spots  in  the  immediate  vicinity  of  the  Niagai-a  Falls 
which  receive  the  name  of  caves,  but  one  only  is  present  on  Canadian 
territory,  situated  a  mile  and  a  half  below  the  falls,  halfway  between 
Clifton  House  and  the  suspension  bridge.  It  was  at  one  time  called 
the  Devil's  Hole,  but  is  now  known  as  Bender's  Cave,  and  is  a 
natural  excavation  in  the  finely  gi-anular  magnesian  limestone, 
full  of  geodes  lined  with  pearl  spar,  which  here  belongs  to  the 
Niagara  limestone  formation,  hence  sometimes  called  geodiferous 
limestone.     A  ledge  of  rock,  twelve  feet  below  the  summit  of  the 

*  CJcolo^'ical  Survey  of  Canada,  Rcjioit  for  IS  11. 
t  Geological  Survey  of  Cauaila,  Report  for  1845-0. 
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precipice  forms  the  floor  of  the  cave,  which  is  entered  by  a  large 
mouth,  is  six  feet  high  and  twenty  feet  square  ;  the  roof  is  uneven 
and  covered  with  damp  moukl. 

There  is  another  cave  in  the  same  formation,  on  the  opposite,  or 
American  side  of  the  gorge,  about  sixty  rods  above  the  ferry,  very 
difiicult  of  access  fi-om  the  steep  and  precipitous  nature  of  the  banks. 
It  goes  by  the  name  of  Cxithn's  cave,  is  fifteen  feet  wide  and  ten  high, 
and  contains  specimens  of  silicified  moss.  Neither  of  these  caves  are 
looked  upon  as  objects  of  interest,  theh  formation  I  conceive  to  have 
taken  place  at  the  time  when  the  banks  in  which  they  exist  were 
overflowed  by  the  falls. 

The  appellation  of  the  Devil's  Hole  is  now  given  to  a  notch  or 
indentation,  said  to  be  a  hundred  and  eighty-five  feet  deep,  half  a 
mile  below  the  whirlpool,  on  the  right  or  eastern  side  of  the  Magara 
river.  It  lays  but  a  few  feet  from  the  main  road,  and  can  be  looked 
into  fi'om  above ;  it  cuts  through  the  Niagara  limestone  and  shale, 
and  Medina  sandstone.  This  has  been  magnified  into  a  great  chasm, 
surmounted  by  projecting  chtfs  of  rock,  but  it  is  not  strictly  entitled 
to  the  name  of  a  cavern. 

There  is  a  great  hollow  at  the  foot  of  the  rock,  between  Goat  and 
Luna  Islands,  formed  by  the  disintegTating  action  of  the  water  on 
the  soft  Niagara  shale  forming  this  part  of  the  precipice,  the 
crumbling  fi-agments  of  which  have  been  washed  away,  leaving  the 
true  Niagara  limestone  rock  arching  overhead  fully  thirty  feet  beyond 
the  base,  in  a  similar  manner  to  Table  Rock  and  its  continuation 
under  the  falls,  which  thus  permits  of  visitors  passing  behind  the 
great  sheet  of  falling  water  in  both  places.  This  great  hollow, 
kno^Ti  as  Cave  of  the  Winds,  whose  base  is  a  hundred  and  thirty 
feet  from  the  projecting  ledge  above,  is  a  hundred  feet  wide.  Those 
who  have  visited  this  interestmg  spot  will,  in  common  with  myself, 
no  doubt  remember  the  sheet  of  falling  Avater  in  front,  forming  a 
transparent  curtain,  dashing  the  spray  with  considerable  force  over 
every  part  of  the  cave,  and  the  appearance  of  one  or  more  arcs  of  a 
rainlDOW  when  the  sun  is  shining  upon  it.  1'he  noise  and  turmoil  of 
the  place,  the  concussion  of  the  atmosphere,  and  the  genei'al  distui-b- 
ance  around,  have  appropriately  given  rise  to  the  name  which  this 
cavern  enjoys. 

9.— Flowek  Pot  Island,  Lake  Hueon. 

The  Isle  of  Coves  is  situated  to  the  north  of  Cape  Hurd,  which  is 
the  extreme  point  of  the  peninsula  of  the  Indian  Reserves  in  Lake 
Huron.  To  the  east  of  this  island  is  Flower  Pot  Island,  which  is 
chiefly  remarkal)le  for  the  presence  of  a  number  of  insulated 
columns  resembling  flower  pots,  consisting  of  large  tabular  masses 
placed  horizontally  one  upon  the  other,  being  broad  at  the  summit 
and  naiTow  below.  The  largest  of  these  is  forty-seven  feet  high,  and 
resembles  a  jelly-glass,  being  worn  small  near  its  base,  and  enlarging 
symmetrically  towards  the  top.     Many  of  them  stand  on  a  floor  of 
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rock  (composed  of  tlie  Niagara  limestone),  which  projects  into  the 
lake  from  the  lofty  island  which  bears  their  name.  On  other  parts  of 
the  coast  the  rock  is  still  wearing  away  by  the  action  of  the  waves 
into  the  same  remarkable  pillar-like  shapes.  Those  which  at  present 
exist  have  been  fonned  in  a  similar  manner  to  the  Flower  Pots  on 
the  Mergan  Islands,  and  the  "  Old  Woman"  of  Gaspe,  having  at  one 
time  constituted  caverns,  as  I  have  ah'eady  described. 

10. — Perforations  and  Caverns   of  Michilimacinac  Island,  Lake 

Huron. 

The  Island  of  Michilimacinac  is  situated  near  the  straits  of  the 
same  name,  at  the  north-western  part  of  Lake  Huron,  and  is  com- 
posed of  gypsiferous  limestone  and  rocks  belonging  to  the  Onondaga 
salt  group  of  the  American  geolog-ists.  It  is  a  hundred  and  fifty 
feet  in  height,  and  its  precipitous  cliffs  are  broken  into  a  number  of 
shallow  and  deep  caverns  by  the  action  of  the  waves.  One  of  these 
perforates  a  projecting  point  of  rock  near  its  south-east  angle,  and 
the  general  appearance  of  the  coast  is  not  dissimilar  to  that  of  the 
Pictured  Rocks,  presently  to  be  described,  only  that  they  are  not  on 
such  an  extensive  and  grand  scale.  Besides  these  caverns,  produced 
by  aqueous  agency,  three  objects  of  natural  curiosity,  are  visited  by 
strangers  in  this  island — they  are  the  Giant's  Arch,  the  Natural 
Pyramid,  or  Sugar  Loaf  Rock,  and  the  SkuU  Rock.  The  last  of 
these  is  noted  for  the  presence  of  a  cavern,  which  would  appear  at 
one  time  to  have  been  a  place  of  ancient  Indian  sepulture,  as  num- 
bers of  human  bones  were  discovered  within  it,  and  are  even  now 
observed  laying  about  its  mouth.  The  entrance  to  the  cavern  is  low 
and  narrow,  but  its  dimensions  are  not  very  considerable.  It  pos- 
sesses some  historical  interest  for  Canadians,  from  the  fact  that  it 
was  in  this  cavern  that  Alex.  Henry  was  secreted  by  a  tiiendly 
Indian  after  the  massacre  of  the  British  garrison  at  Old  Michili- 
maciaac,  in  1763.* 

11.— The  Pictured  Rocks,  Lake  Superior. 

These  are  included  in  the  present  paper,  although  in  the  territory 
of  the  United  States,  because  they  were  celebrated  among  the  French 
Voyageurs,  who  gave  them  the  name  of  Les  Portailles.  The 
Pictm'ed  Rocks  (as  they  are  now  best  knoAvn)  continue  for  twelve 
miles  along  the  south  coast  of  Lake  Superior,  about  eighty  miles 
west  of  White  Fish  Point.  They  consist  of  a  series  of  lofty  cliffs, 
varing  in  height,  but  mostly  of  three  hundred  feet,  and  are  com- 
posed of  horizontal  stratified  layers  of  grey  sandstone,  weathering  of 
different  tints,  which  are  the  equivalent  of  the  Potsdam  sandstone, 
a  white  quartz  rock,  probably  overlaid  here  in  some  places  by  the 
calciferous  sandstone.     All  along  this  coast  the  fuiy  of  the  waves, 

*  See  Henry's  Travels  and  Adventures. 
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increased  by  every  nortli  wind,  has  produced  a  wearing  action  upon 
the  base  of  the  cliffs,  scooping  out  arches  and  caverns,  -Rnth  over- 
hanging precipices,  towering  walls,  diversified  by  waterfalls, 
numerous  bays  and  indentations.  Among  the  five  great  lakes, 
there  is  no  spot  so  sublimely  pictui'esque  as  the  Pictured  Rocks, 
which  have  been  eloquently  noticed  by  Schoolcraft.  For  miles  all 
these  wonderful  natural  effects  arc  seen  by  the  traveller,  their 
character  constantly  varying  as  the  destructive  elements  at  work 
throw  down  the  overhanging  strata  in  terrible  ruins  by  the  cavernous 
destruction  of  theii"  base.  At  a  distance  these  rocks  are  said  to 
resemble  delapidated  battlements  and  desolate  towers.  In  many 
places  the  cliffs  are  nearly  separated  from  the  main  land  by  extensive 
fissures,  or  they  are  almost  solely  supported  by  rude  pillars,  which 
form  the  divisions  between  numerous  caverns,  extensive  enough  to 
allow  of  boats  to  sail  through  them.  At  the  Daric  Rock,  near  the 
commencement  of  the  pdlared  precipices,  a  vast  entablature  rests  on 
two  immense  rude  pillars,  which  formed  the  boundaries  of  one  or 
more  caverns.  The  action  of  the  waves  has  completely  excavated 
the  rock  at  La  Portail,  which  permits  at  this  point  a  series  of  heavy 
sti'ata  of  sandstone  to  rest  solely  on  a  single  pillar  standing  in  the 
lake,  and  is  slowly  becoming  disintegrated  by  the  same  destructive 
action. 

Schoolcraft  thus  expresses  his  admiration  of  the  Pictured  Rocks  : 
"  All  that  we  read  of  the  natural  physiognomy  of  the  Hebrides,  of 
Staffa,  the  Doreholm,  aiid  the  romantic  isles  of  the  Sicilian  coast,  is 
forcibly  recalled  on  viewing  this  scene  ;  and  it  may  be  doubted 
whether,  in  the  whole  range  of  American  scenery,  there  is  to  be 
found  such  an  interesting  assemblage  of  grand,  picturesque,  and 
pleasing  objects." 

12. — Saint  Ignatius  Caverns,  Lake  Superior. 

The  sandstone  precipices  of  the  island  of  St.  Ignatius  are  described 
as  not  running  do-svn  to  the  water's  edge.  On  some  of  the  islands, 
however,  to  the  eastward,  these  cliffs  reach  the  water,  with  fretted, 
crumbling  fronts,  and  the  parts  accessible  to  the  waves  are  often 
scooped  into  small  caverns,  supported  on  low  arches  like  those  in 
Grand  Island,  on  the  south  shore  of  Lake  Superior,  but  on  a  much 
smaller  scale.* 

13. — Pilasters  of  Mammelles,  Lake  Superior. 

There  is  a  singular  rock,  named  La  Grange,  upon  the  south  end 
of  a  low  island,  sixteen  miles,  S.W.,  from  Grand  Point,  which  rises 
at  once  pei'pendicularly  for  about  ninety  feet,  rent  at  the  top  into 
rude  battlements,  and  marked  along  its  mural  sides  by  deep  pilasters. 

*  Geography  and  Geology  of  Lako  Superior,  by  Dr.  Bicisby,  Tran.  Gcol.  Sec, 
ser.  2,  vol.  i. 
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It  is  a  conspicuous  object  for  a  great  distance,  and  resembles  a  tower 
in  ruins.* 

14. — Thunder    Mountain    and     Pate     Island     Pilasters,     Lake 

Superior. 

Thunder  Mountain,  several  miles  long,  rises  from  the  eastern 
angle  of  Tlmnder  Bay,  and  is  fourteen  hundred  feet  high  as  measured 
by  Count  Adriani.  The  west  half  of  its  summit  is  almost  tabular ; 
whilst  the  eastern  half  is  irregular  and  hummocky,  dipping  suddenly 
in  round  masses,  into  a  lower  but  still  elevated  country.  About  the 
middle  of  its  south  side,  where  the  height  is  greatest,  an  immense 
cavity,  with  steep  woody  acclivities,  is  scooped  out  of  the  body  of  the 
mountain.  The  upper  third  of  the  elevation  in  the  south-west  is 
occupied  by  precipices,  fissured  into  vertical  pilasters,  weathering 
orange  red,  and  occasionally  advancing  in  the  form  of  large  but- 
tresses. These  precipices  are  very  extensive.  The  pilasters  are 
smooth  prolonged  perpendicular  slabs,  formed  by  the  disappearance 
of  vertical  slips  of  rock,  at  certain  intervals. t 

The  tower-like  eminence,  fourteen  hundi-ed  feet  in  perpendicular 
height  at  the  west  end  of  Pate  Island,  some  miles  distant,  is  flat- 
topped,  and  its  sides  are  faced  with  vertical  pilasters  resting  on  a 
talus,  like  those  of  the  Thunder  ]\Iountain.  These  pilasters  have 
been  compared  to  basaltic  columns  in  the  distance,  with  an  apparent 
but  not  real  horizontal  stratification.  "  In  some  places  they  have 
fallen  out,  leaving  hollows  like  fliies  in  the  side  of  the  clifi".  In  other 
places  single  columns  stand  out  alone,  like  chimneys ;  in  others 
again,  huge  flat  tables  of  rock  have  scaled  .off  from  the  face  of  the 
Avail. "J  Trappose  greenstone  is  the  prevailing  rock  from  Thunder 
Mountain  westward,  and  gives  rise  to  the  pilastered  precipices  of 
Fort  William. 

All  the  foregoing  (Nos.  12,  13,  and  14)  are  formed  b}''  the  rocks 
belonging  to  the  Huronian  system  of  Sir-  Wdliam  Logan,  which 
consist  of  slates,  sandstones,  limestones,  and  conglomerates,  with 
immense  masses  of  gi'eenstone  interstratified.  These  repose  uncon- 
formably  upon  the  Laurentian  rocks.  The  Grange  is  composed  of 
gi'censtone,  as  well  as  many  of  the  low  islands  of  the  Mammelles  and 
others,  which  have  become  hallowed  by  the  waves  into  bowls,  caves, 
and  small  arches.  Many  of  the  rude  colonnades  are  formed  of  por- 
phyry, which  plunge  into  the  lake,  or  crown  the  highest  summits, 
and  occasionally  they  are  fissured.  The  pallisades  of  Thunder 
Mountain  are  a  greenstone  trap. 

In  describing  the  geological  structure  of  Maimanse,  the  most 
eastern  promontory  on  the  shores  of  Lake  Superior,  Dr.  Dawson  of 

*  Geography  and  Geology  of  Lake  Suioerior,  by  Dr.  Bigsby,  Tran.  Geol.  Soc, 
scr.  2,  vol.  i. 
t  Idem. 
J  Agassiz,  Lake  Snpetior,  p.  9.3. 
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Montreal,  mentions  that  the  shore  for  some  distance  is  excavated  into 
many  small  caverns  and  ravines  by  the  waves  acting  on  the  tufa  and 
mineral  veins.  Some  of  these  excavations  are  stated  to  be  at  a 
higher  level  than  that  of  the  waters  of  the  Lake  at  the  present 
time.* 

15. — The   Steinhaubr  Cavern. 

The  mountains  of  Torngarsuit,  or  the  Evil  Spirit,  which  are  situated 
in  latitude  sixty  degrees  immediately  south  of  Cape  Chudleigh,  the 
extreme  northern  point  of  the  eastern  coast  of  Labi'ador,  have  been 
described  as  rugged,  barren,  and  black,  and  containing  a  huge 
cavern  which  the  Eskimos  declare  to  be  the  habitation  of  the  devil. 
The  only  reference  to  this  cavern  which  has  come  under  my  notice  is 
that  by  the  Rev.  Mr.  Steinhauer,  whose  notes  on  the  geology  of  the 
Labrador  coast  are  published  in  the  second  volume  of  the  Transac- 
tions of  the  Geological  Society  (p.  488).  However  little  is  known 
about  it  in  relation  to  its  extent  and  the  formation  in  which  it  exists, 
which  is  most  pi'obably  Laurentian  from  the  description  of  the  rocks 
on  the  east  coast  of  Labrador,  it  seems  appropriate  to  call  it  after  the 
name  of  him  who  first  drew  attention  to  it.  This  cavern  is  most 
likely  developed  in  the  crystalline  limestone  belonging  to  the 
Laurentian  rocks. 

16. — The  Basaltic  Caverns  of  Henley  Island. 

On  the  southern  coast  of  Labrador,  in  the  Gulf  of  St.  Lawrence,  is 
Chateau  Bay,  recognised  from  a  vessel  in  the  offing  by  the  high  land 
in  the  rear  of  it,  and  more  especially  by  the  two  wall  sided  and 
flat  topped  hdls,  composed  of  basaltic  columns,  which  cap  the  sum- 
mit of  Castle  and  Henley  islands,  two  hundred  feet  above  the  sea. 
They  somewhat  resemble  fortifications  in  the  distance,  and  present 
a  pictui'esque  appearance  when  approached  nearer ;  they  shelter  to 
the  south  and  east  Henley,  Antelope,  and  Pitt's  harbours,  whilst 
AVhale  Island  and  York  Point  do  so  to  the  westward.  Admiral 
Bayfield  describes  the  two  last  named  harbom'S  as  perfectly  secure, 
and  fit  for  the  largest  ships. 

The  geological  formation  of  all  the  rocks  and  islands  of  the  coast 
of  Labrador  belongs  to  the  Laurentian  system  of  Sir  William  Logan, 
and  are  the  most  ancient  yet  known  on  the  continent  of  America. 
Tliey  extend  from  the  north  side  of  the  Saint  Lawrence  ffora 
Labrador  to  Lake  Superior,  and  occupy  by  far  the  larger  share  of 
Canada.  They  consist  of  gneiss,  with  interstratified  bands  of  crys- 
talline limestone,  associated  with  layers  of  micaceous  and  hornblendic 
schists  and  quartzite.  The  colours  of  the  rocks  of  this  part  of  the 
coast  vary  from  red  to  gi'ey,  and  were  foi-merly  described  as 
granite. 

*  Canadian  Naturalist  and  Goologist,  vol.  ii.,  p.  4. 


172  THE    GEOLOGIST. 

Castle  Island  is  composed  of  gneiss,  in  whicli  is  found  a  mixture 
of  a  dark  purplish  grej  felspar,  fusible  gi'een  hornblende  and  grey 
quartz,  as  observed  by  C apt.  Campbell  in  1827  ;  the  gneiss  is  capped 
by  over-lying  amorphous  basalt  fifty  feet  thick,  nine  hiindi-ed  and 
ninety  feet  long,  and  two  hundi'ed  and  ten  feet  wide  in  its  broadest 
part,  which  is  near  the  centre.  This  mass  of  basalt  is  supported  by 
an  aggregation  of  basaltic  columns,  of  which  some  reach  to  the 
height  of  twenty-five  feet.  They  possess  the  usual  characters,  are 
vertical,  in  close  contact,  varying  in  size  and  the  number  of  their 
sides,  and  are  jointed.  Capt.  Campbell  determined  their  base  to  be 
a  hundred  and  eighty  feet,  with  their  summits  two  hundred  and  fifty- 
five  above  the  water.  This  is  fifty  feet  more  than  is  mentioned  by 
Bayfield;  but,  as  the  columnar  and  amoi"phous  basalt  have  pei^pen- 
dicular  sides,  its  thickness  was  made  out  by  a  plummet  to  be  seventy- 
five  feet,  the  feature  of  most  importance  in  relation  to  the  caverns. 
The  summit  is  flat,  and  covered  with  moss  and  turf ;  its  shape  is 
oblong,  and  the  columns  pass  all  around  it,  and  thus  explains  their 
fortification-like  appearance  on  entering  Henley  Harbour.  The 
island  itself  resembles  a  fish  in  shape,  with  a  broad  head,  and  having 
a  distinct  tail,  which  forms  Chateau  Point.  It  is  a  little  over  a  mile 
and  a  quarter  long,  and  a  third  of  a  mUe  broad  at  its  northern  part. 
(See  map,  plate  vii.). 

Henley  Island  is  situated  to  the  north-east  of  Castle  Island,  from 
which  it  is  separated  by  a  naiTow  channel  leading  into  Henley  Har- 
bour, about  a  hundred  and  twenty  yards  wide,  which  is  called  by  the 
fishermen  Castle  Reef  Tickle.  The  shape  of  this  island  is  that  of  a 
tn'angle,  its  most  important  side  fronting  towards  the  sea,  and  run- 
ning due  north  and  south  ;  its  southern  side  is  hollowed  out  into  two 
bays,  which  leaves  the  soiath-western  part  of  the  island  in  the  form 
of  a  hill  two  hundi'ed  and  four  feet  higli,  capped  by 'the  basalt  as  in 
Castle  Island,  and  possessing  all  the  characteristics  peculiar  to  that 
island,  with  its  pillars  of  the  same  substance.  The  extent  of  the 
basalt  is  abont  a  fourth  of  that  on  the  sister  island,  the  width  of  this 
part  of  the  island  containing  it  being  about  two  hundred  and  seventy- 
five  yards.  On  that  side  only  towards  the  sea  (east)  are  the  columns 
visible ;  but  as  three  caverns  are  there  present,  it  Avas  looked  upon 
by  Lieutenant  Baddeley,  li.E.,  as  strong  presumptive  evidence  that 
these  basaltic  columns  traversed  the  mountain,  a  supposition  which 
it  appears  to  me  to  amount  to  a  certainty,  on  comparing  the  two 
islands  with  one  another.  In  these  caverns  (which  must  at  one  time 
have  been  Fingal'a  Caves  in  miniature)  the  colurmis  possess  the 
same  regularity  and  juxta-position  as  they  do  on  the  outside.  The 
largest  was  found  by  Captain  Campbell  to  be  twenty  yards 
deep  by  fifteen  yards  in  the  middle ;  the  floors  were  strewn 
with  the  fragments  of  columns,  and  the  sides  were  ornamented 
by  those  which  their  removal  exposed  to  view  ;  the  ceiling  was 
as  smooth  as  that  of  a  room,  bi;t  of  almost  an  iron  blackness. 
Tlie  thickness  of  the  amorphous  basalt  above  was  estimated 
at   from  thii-ty  lo    forty  feet,    its  course  on   both    islands    is  from 
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cast  to  west,  the  columns  to  the  \vcstv>^ard  are  of  larger  dimensions 
than  those  to  the  eastward.* 

The  north-west  side  of  Henley  Island  is  bounded  by  Antelope 
Harbour,  which  is  between  it  and  the  main  land ;  whilst  south  of  it 
lies  the  singularly- shaped  Stage  Island,  which  is  low,  and  forms  the 
western  boundary  of  Henley  Harbour.  Within  the  entrance  of  Cha- 
teau Bay  is  Whale  Island,  which  again  lies  in  the  entrance  of  Temple 
Bay.  The  basaltic  columns  of  Henley  and  Castle  Islands  can  be 
seen  from  the  east  point  of  Wreck  Bay,  two  miles  and  a-half  to  the 
south-westward,  and  I  think  at  one  time  they  must  have  been  united 
with  a  continuation  of  the  basalt  from  one  island  to  the  other.  (See 
map,  plate  vii.). 

The  only  other  part  of  British  America  where  basaltic  rocks  are 
met  with  on  a  grand  scale  is  on  the  shores  of  the  Bay  of  Fundy. 
The  northern  side  of  the  large  island  of  Grand  Manan,  three  to  four 
hundred  feet  high,  twelve  miles  south  of  Campo  Bello,  New  Bruns- 
wick, at  the  entrance  of  the  bay,  is  perfectly  basaltic  in  many  places, 
and  resembles  large  pieces  of  squared  timber  placed  upright  side  by 
side,  ''.\'ith  a  perfection  and  beauty  equal  to  the  basaltic  colmnns  of 
StafFa.  Whole  fa9ades  of  columns  have  been  broken  ofi'  and  carried 
away  by  the  sea.f  Near  the  Old  Bishop  the  basaltic  columns  stand 
erect,  and  apparently  support  the  precipice,  having  five  and  six  faces. 
A  small  uninhabited  island  at  the  entrance  of  the  river  Mao-au'uadavic, 
is  covered  with  basaltic  pillars  of  from  five  to  nine  sides,  many  of 
them  retreating  into  the  sea.  The  celebrated  cliffs  of  Cape  Blomidon, 
in  Nova  Scotia,  foui'  hundred  feet  high,  are  composed  of  new  red 
sandstone  surmounted  by  crystalline  basaltic  trap,  having  a  rude 
columnar  structure,  and  presenting  a  perpendicular  wall  along  the 
top  of  the  precipice.  For  a  general  description  of  these  cliffs  the 
reader  is  refen-ed  to  Dawson's  Acadian  Geology. 

17. — Empty  Basaltic  Dykes  of  Mecattina.     (See  ]\fap,  pi.  viii.). 

Among  the  most  singular  peculiarities  of  the  southern  coast  of 
Labrador,  is  tlie  occurrence  of  empty  basaltic  dykes  traversing  Great 
Mecattina  Island  in  a  north-east  and  south-west  direction  from  one 
side  to  the  other,  as  described  by  Admiral  Bayfield.  J  This  island, 
composed  of  the  Laurentian  rocks,  is  about  tlu'ce  and  a-half  miles 
long,  north  and  south,  about  three  miles  wide,  and  is  five  hundred 
feet  high  at  its  centre ;  it  is  through  these  granitic  (?)  hills  that 
the  empty  dykes  mn.  These  remarkable  dykes,  with  the  position 
of  the  islands,  in  relation  to  the  high  land   inside  of  Cape  Mecat- 


*  Trans.  Lit.  and  His.  Soc.  of  Quebec,  vol.  i.  In  Lieutenant  Baddeley's  paper, 
Castle  Keep  Kock  is  the  name  given  to  Ca.stle  Island,  and  Henley  Island  is  erro- 
neously called  Saddle  Island.  There  is  a  Saddle  Island  in  lied  Bay,  some  miles 
to  the  westward  of  York  Point. 

t  Gcol.  Survey  of  New  Brunswick.     By  Abraliani  Gesner,  St.  John,  183U. 

t  Sailinu:  directions  of  the  Gulf  and  Iviver  St.  Lawrence. 
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tina,  wliicli  is  four  or  five  miles  distant  to  the  west  north- 
Avest,  ai-e  said  to  distinguish  it  from  any  other  land  in 
the  Gulf  of  St.  Lawrence.  The  nearest  part  of  the  main- 
land, Red  Point,  is  rather  more  than  two  miles  distant.  Portage 
Bay,  which  is  on  the  east  of  Cape  Mecattina — a  long  and  singular 
promontory  of  the  mainland — runs  in  to  the  northward  a  mile  and  a- 
quarter  between  steep  and  high  hills,  fissured  in  the  same  manner  as 
Great  Island,  with  a  rapid  river  at  its  head.  The  high  land  of 
Mecattina  is  seven  hundred  feet  above  the  sea,  and  stands  directly  in 
rear  of  the  harbour  of  the  same  name.  It  is  not  exceeded  in  height  by 
any  other  land  between  Bradore  and  the  Mingan  Islands.  Its  granite 
is  traversed  from  south-west  to  north-east  by  the  same  enormous  ba- 
saltic dykes  as  are  found  on  the  Great  Island.  "  They  cut  completely 
through  the  promontory  into  Portage  Bay,  ascending  again  on  the 
eastern  side  of  the  latter,  till  they  are  lost  to  view  beyond  the  sum- 
mits of  the  hills.  In  Dyke  Island  several  of  them  are  empty  as  low 
down  as  the  surface  of  the  sea,  dividing  the  island  by  immense  open 
fissures  in  such  a  Avay  as  to  distinguish  it  from  all  others  in  the 
neighbourhood. ' ' 

What  strikes  the  mind  with  wonder  in  examining  these  dykes  is 
that  the  basalt  should  have  become  crumbled  and  worn  away  from 
decomposition  in  such  a  manner  as  to  leave  them  quite  empty,  thus 
resembling  more  the  character  of  fissures  produced  by  an  earth- 
quake. That  they  are  true  basaltic  dykes,  however,  is  proved  by 
finding  the  remains  of  basalt  in  some  of  them,  and  by  examining 
the  neighbouring  land,  which  is  comparatively  fi'ee  fi-om  them,  unless 
in  the  places  described.  For  if  they  were  not  these,  we  might  expect 
to  see  numerous  rents  and  fissures  over  a  less  limited  area  than  they 
occupy.  Similar  phenomena  are  seen  in  many  parts  of  Scotland, 
but  in  a  minor  degree.  The  empty  dykes  of  Mecattina  are  probably 
the  most  extensive  known,  and  I  imagine  as.sumed  their  present  con- 
dition when  the  land  was  submerged. 


18. — Bigsby's  Cavern,  Murray  Bay, 

On  the  noi'thern  bank  of  the  St.  Lawrence,  ninety  miles  below 
Quebec,  antl  six  and  a-half  miles  west  by  south  from  Cape  Eagle,  is 
the  remai'kable  inlet  known  as  Murray  Bay,  which  is  a  mile  and  a- 
half  wide,  and  nearly  the  same  distance  in  depth.  At  its  head  is  the 
rapid  and  unnavigable  Murray  River,  which  rises  far  in  the  interior, 
and  flows  down  through  a  beautiful  valley  from  several  small  lakes 
situated  among  the  hills.  At  low  Avater  the  bay  is  nearly  dry,  but 
there  is  anchorage  for  vessels  close  under  the  high  rocky  shore,  a 
little  to  the  eastward  of  the  bay,  as  mentioned  by  Bayfield.  The 
western  point  of  the  bay  from  eight  hundred  to  one  thousand  feet 
high,  is  Point  Pique,  or  White  Cape,  in  Avhich  is  situated  Bigsby's 
Caveni ;  its  eastern  point  is  Point  Gaze,  or  Les  Ecorchis,  and  a  little 
fui-ther  on   is  La  lieu  ;  the  way  is   directly  opposite  to   Cape  Diable, 
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on  the  south  shore,  which  is  here  ten  and  a-half  miles  across.  (See 
sketch,  plate  ix.). 

The  prevailing  rocks  around  Miin^ay  Bay  belong  to  the  Laurentian 
formation,  their  gneissic  character  being  distinctly  displayed  in  a 
set  of  beds  on  the  west  side  of  the  bay  above  White  Cape,  marked 
by  diversities  of  colour  allied  to  red,  green,  black,  and  white  ;  these 
beds  are  described  as  granitic  but  very  quartzose,  vvT.th  some  bands 
among  them  possessing  the  aspect  of  a  slightly  micaceous  quartz 
rock.  Among  the  beds  is  a  large  grained  red  granitic  dyke,  running 
in  general  with  their  strike,  which  is  north-west,  at  an  angle  of  fi-om 
thii'ty  to  thirty-five  degrees.  On  the  east  side  of  the  bay,  near  Les 
Ecorchis,  the  gneiss  presents  the  aspect  of  a  dark  grey  compact 
slightly  micaceous  hornblende  slate.  It  is  here  also  cut  by  a  very 
coarse-grained  dyke,  running  generally  vdih  the  stratification,  and 
consisting  of  quartz  and  opaque  white  felspar,  while  hornblende  pre- 
vails on  each  side  of  the  dyke  towards  its  contact  with  the  gneiss. 
Still  further  to  the  eastward,  before  reaching  La  Heu,  there  is  a  very 
great  white  dyke  of  a  similar  character.  No  interstratified  bands  of 
crystalline  limestone  belonging  to  the  Laurentian  formation  are  here 
met  with.  The  Potsdam  sandstone,  or  white  quartz  rock,  appears 
above  ^Vhite  Point,  and  at  two  spots  at  the  east  side  of  the  bay.  At 
^Vliite  Cape  the  calciferous  sand  rock  is  next  observed  ;  it  composes 
the  point  which  bounds  the  boat  cove  on  the  south.  The  beds  here 
are  about  twenty-three  yards  broad  with  a  thickness  of  fifty-eight 
feet,  and  the  rock  is  described  as  a  calcareous  sandstone,  possessing 
arenaceous  layers  interstratified  with  occasional  bands  of  limestone  ; 
the  last  forais  the  uppennost  bed  as  well  as  a  few  at  the  bottom.  In 
some  of  the  arenaceous  beds  translucent  milky"  quartz-pebl3les  exist 
as  large  as  hens'  eggs,  thus  constituting  them  into  conglomerates  ; 
but  the  grains  are  generally  of  such  small  size  as  to  give  an  oolitic 
appearance  to  the  rock  :  they  consist  both  of  limestone  and  quartz.* 
Dr.  Bigsby  found  some  of  the  nodules  as  large  as  a  child's  head.  To 
the  west  of  the  boat  cove  are  two  hummocks  of  the  rock,  forming  the 
bluff  from  which  White  Cape  takes  its  name. 

The  conglomerate  which  thus  composes  the  chief  part  of  the  preci- 
pice of  White  Cape  is  described  by  Dr.  Bigsby  as  in  strata  more  than 
a  foot  thick,  abutting  against  mica  slate  in  various  unconformable 
positions. — "  At  the  west  end  the  layers  are  very  thin,  and  are  placed 
vertically,  -o-ith  a  south-west  direction,  in  some  degree  of  parallelism 
to  the  contiguous  mica  slate.  Near  this  they  are  contorted,  until 
gradually  toward  the  centre  of  the  range  they  become  horizontal. 
Here  a  singular  disposition  of  the  upper  laminte  is  observed.  They 
roof  a  shallow  cave  in  undulating  lines,  which  descend  gently  from 
above,  and  after  curving  upwards  for  a  short  distance,  decline  sud- 
denly on  the  honzontal  strata  which  constitute  the  lower  half  of  the 
sides  of  the  cave."t     (See  sketch,  plate  ix.). 

*  Geol.  Sui-vey  of  Canada.     Report  for  18 19-50. 
+  Ainer.  .lour,  of  Science,  vol.  v.,  p.  212.     1822. 


176  THE    GEOLOGIST. 

Tliis  cavern  was  also  examined  by  Lieut.  Baddeley,  in  1828,  who 
describes*  the  sides  and  roof  as  coated  in  many  places  Avith  a  white 
incnastation,  having  none  of  the  crystalline  aspect  of  stalactite,  being 
softer  and  more  resembling  analagous  appearances  on  the  roofs  of  old 
brick  or  stone  arches.  It  descends  very  rapidly  for  a  few  yards, 
when  it  suddenly  narrows  to  a  mere  crack,  admitting  the  passage  of 
a  boy  or  small  person  into  a  more  spacious  cavern,  which  had  not 
been  explored. 

Bigsby's  Cave  has  been  known  for  some  years,  and  has  been 
noticed  in  some  of  the  Canadian  newspapers  as,  I  believe,  the  Grotto 
of  St.  Paul ;  this  is  on  the  testimony  of  the  Rev.  Jos.  M.  Bellenger. 
None  of  these  accounts  could  I  lay  my  hands  on ;  and  as  the  first 
notice  of  the  cavern  was  from  the  pen  of  Dr.  Bigsby,  it  seemed  to 
me  quite  proper  that  it  should  be  called  after  him.  It  is  not  at  all 
improbable  that  it  has  been  further  explored,  through  the  able 
assistance  of  Dr.  Fraser,  of  Murray  Bay,  and  a  more  extended 
account  published  of  its  interior;  in  the  present,  however,  especial  pains 
have  been  taken  to  describe  the  nature  of  tlie  rocks  AAhich  exist  in  its 
vicinity.  In  MuiTay  Bay  and  on  the  coast  below,  the  Trenton  limestone 
presents  upwards  of  six  miles  to  the  St.  Lawrence,  and  runs  as  many 
up  the  MmTay  Bay  River,  with  a  general  breadth  of  two  miles. 

Dr.  Bigsby  found  a  brown  or  black  splinter^'-  slate  often  interposed 
between  the  conglomerate  and  the  dark  limestone,  which  was  plenti- 
ful at  the  cave.  The  curvature  of  the  strata  at  the  cavern  at  the 
west  angle  of  Murray  Bay  and  of  the  east  shore  of  the  Bay  are 
objects  of  interest,  and  fui'nish  "  an  additional  CAndence  showing  the 
temporary  flexibility  of  rocks  after  consolidation,  and  their  distiii'bance 
while  in  that  condition."  At  the  mouth  of  the  grand  river  St.  Anne, 
twenty-four  miles  below  Quebec,  Dr.  Bigsby  noticed  three  strong 
seams  of  grauwacke  form  as  many  concentric  arches  in  the  face  of  a 
naked  and  perpendicular  bank,  the  outer  of  which  is  about  eight  feet 
high,  and  twenty-two  feet  span,  the  surrounding  shale  obserAang  the 
same  position ;  and  at  the  bridge  of  the  river  Jaques  Cartier,  thirty 
miles  above  Quebec,  there  is  a  beaiitiful  natural  arch  of  blue  lirue- 
stone  of  similar  dimensions. 

There  are  very  few  places  in  Canada  io  l)e  compared  to  Murray 
Bay  for  the  beauty  of  its  scenery  and  the  sui-rounding  features  of 
geological  interest.  Here  can  be  seen  an  instructive  assemblage  of 
the  most  ancient  rocks,  and  an  abundance  of  their  characteristic 
fossils,  among  which  are  fine  examples  of  Orthoccratifes,  to  repay 
the  zealous  investigator.  Slight  shocks  of  earthquake  are  not  un- 
frequcnt  in  this  neighbourhood,  and  it  is  related  that  they  occur  niiic 
or  ten  times  annually. 

19. — Bouchette's  Cavern,  Kildabe. 

This  cavern  was  visited  and  first  described  by  Colonel  Bouchotto 
(Survej-or-General    of  Canada)    in    the  report  of  his    official    tour 

*  Tran.  Lit.  and  His.  Soc.  of  Quebec,  vol.  i. 


GIBP, — ON    CANADIAN   CAVERNS.  177 

through  the  new  settlements  of  the  lower  province  in  1824.  It  is 
situated  in  the  township  of  Kildare,  about  thirty-five  miles  due  north 
of  the  citj^  of  ]\Iontrea.l,  but  the  precise  locality  I  have  been  unable 
to  detennine,  although  from  the  decsription  it  may  be  close  to  the 
village  of  the  same  name.  The  southern  half  of  the  to^vnship  is  tra- 
versed by  a  broad  band  of  the  Potsdam  sandstone,  in  continuation  of 
the  same  rock  running  in  a  north-east  direction  from  the  south- 
western part  of  the  township  of  Eawdon.  That  part  of  Kildare  north 
of  this  band  is  composed  of  gneiss  of  the  Laurentian  system,  most 
probably  interstratified  with  some  bands  of  crystalline  limestone,  in 
which  the  cavern  is  developed. 

It  was  about  the  year  1822  that  two  young  Canadian  peasants, 
whilst  prosecuting  their  sport  of  hunting  the  \\'ild  cat,  pursued  two 
of  then-  game,  until  entering  an  obscure  hole  a  httle  above  the  bank 
of  the  river,  they  lost  sight  of  them.  The  more  enterprising  of  the 
two  attempted  to  enter  the  aperture  in  the  rock,  at  that  time  barely 
sufficient  to  admit  of  his  crawling  into  it,  but  without  success.  Pro- 
viding themselves  with  lights,  a  second  attempt  was  more  successful, 
for  "  not  only  did  they  secm^e  their  prey  (of  \A'luch  they  have  preserved 
the  sln'n  to  this  day),  but  they  discovered,"  says  Colonel  Bouchette, 
"  another  of  the  many  phenomena  of  natui-e,  a  description  of  which 
cannot  be  uninteresting." 

The  following  account  is  given  in  the  Colonels's  words : — 
"  I  descended  into  the  cavern  by  means  of  a  trap-door,  which  has 
recently  been  placed  at  one  of  its  angles  for  the  facility  and  con- 
venience of  strangers  desirous  of  visiting  this  singular  spot,  having 
as  my  guides  two  of  the  inhabitants  of  the  neighbonring  house,  bear- 
ing lighted  tapers.  The  height  of  the  cave  where  we  entered  is  five 
feet,  from  which  angle  branch  off  two  caves,  the  lesser  whereof  is  of 
the  following  dimensions  : — 

Length 25  feet. 

Breadth  varying  from 2i  to      9     „ 

Height  "  5     „ 

It  bears  about  a  south-east  course  from  the  entrance. 

The  other  has  in  length   70  feet 

Width  from  7  to    8     „ 

Height,  gradually  increasing 6  to  13     „ 

"  The  increase  in  the  loftiness  of  the  cave  originates  from  the 
declivity  of  the  ground  part,  which,  at  the  north-eastern  extremity, 
is  at  least  twenty-three  feet  from  the  surface.  It  forms  nearly  a 
right  angle  with  the  first,  at  its  south-western  end,  and  au  angle 
scai'cely  obtuse  at  the  other  ^vith  another  cave,  whose 

Length  is    80  feet 

Average  width    6     „ 

Height     5     „ 

vol..    III.  z 


178  THE    OEOLOGIST. 

At  tlie  sontli-eastern  extreme  of  this  cave  branches  off  another  of 
inferior  size  and  consequence,  bearing  about  a  clue  south  course,  as 
may  be  deduced  from  the  angle  it  makes  with  the  last  described. 

Itisinlength 20  feet 

Width 5     „ 

Height    5  to    4     „ 

"  At  the  outward  angle  formed  by  this  cave  with  the  preceeding 
one,  is  to  be  seen  a  nearly  circular  aperture  of  about  a  foot  and  a 
half  in  diameter,  which  leads  to  a  cavern  yet  unexplored,  the  extent 
wliereof  is  not  known  with  any  certainty  ;  but  conjecture  and  suppo- 
sition will  have  it  to  extend  two  arpents — an  astonishing  distance  as 
a  natural  subterraneous  passage.  Summing  the  lengths  of  the 
several  caves  above-mentioned  together,  we  have  a  total  distance  of 
a  hundred  and  ninety-five  feet  of  subterranity  in  the  solid  rock,  oTer- 
ing  a  beautiful  roof  of  crystallized  sulphurate  of  lime,  carved  as  it 
were  by  the  hand  of  art,  and  exhibiting  at  once  the  sublimity  of 
nature,  and  the  mastery  of  the  all-powerful  Architect  of  the 
universe."     (See  plan,  plate  x.). 

From  the  foregoing  description  there  would  seem  to  be  five  different 
caverns  or  galleries,  and  probably  many  more,  if  the  fifth  has  been 
since  explored.  Three  of  them  branch  off  from  the  entrance  in 
different  directions,  whilst  the  remaining  two  do  so  at  the  termina- 
tion of  the  central  gallery.  The  roof  throughout  is  covered  with 
stalactites,  but  as  no  mention  is  made  of  stalagmite,  nor  of  the  pre- 
sence of  bones,  we  are  left  to  conclude  that  they  were  absent, 
although  the  chances  were  much  in  favour  of  finding  the  latter,  in 
consequence  of  there  being  a  free  and  unobstructed  entrance  into 
the  cavern. 

20. — Gibb's  Cavern,  Montreal.* 

This  cavern,  which  is  of  humble. pretensions  as  to  size,  is  situated 
in  the  Island  of  Montreal,  and  no  account  of  it  had  appeared  before 
the  one  which  I  piabbshed  in  the  "  Canadian  Naturalist  and  Geolo- 
gist" for  June,  1858.  My  attention  was  first  drawn  to  it  by  my 
friend  Dr.  Robert  Nelson,  *  formerly  of  Montreal,  and  now  of  New 
York. 

The  cave  exists  on  the  border  of  a  limestone  ridge,  runnnig  m  a 
north-east  and  south-west  direction,  which  skirts  a  number  of  farms 
back  of  the  main  road  at  Cote  St.  Michel.  Its  dimensions  are 
twenty-five  yards  or  more  in  depth,  with  a  width  of  two  or  more 
yards.  The  latter  varies  a  good  deal  and  is  somewhat  irregular,  but 
the  roof  is  considerably  wider  than  the  floor,  which  is  covered  with 
water  to  the  depth  of  some  feet.     A  part  of  the  floor  will  permit  of  a 

*  The  association  of  my  namo  with  this  cavern  })y  a  friond  is  my  oxouso  for 
retaining  it  here. 
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footing,  and  when  in  the  cave  a  person  can  stand  upright,  with 
plenty  of  room  to  spare.  The  roof  is  composed  of  limestone,  and 
lined  with  a  coating  of  stalactitical  carbonate  of  lime,  but  from  which 
there  do  not  project  any  stalactites  ;  some  portions  of  the  floor,  how- 
ever, contain  stalagmites,  a  few  specimens  of  which  were  collected. 
No  bones  of  animals  were  found,  possibly  owing  to  the  presence  of 
the  water.  Their  existence  can  only  be  ascertained  by  pumping  the 
water  out,  which  may  overlie  a  sort  of  breccia.  The  ridge,  which  is 
composed  of  the  Trenton  limestone,  here  partakes  somewhat  of  the 
character  of  a  hill,  at  the  base  of  which  is  an  opening  leading  into 
the  interior  of  the  cavern.  It  was  accidentally  discovered  some 
thirty  yeai's  ago  on  the  occasion  of  a  party  of  habitans  going  out 
hunting.  The  dog  belonging  to  the  party  commenced  to  scratch  at 
the  spot  which  forms  the  entrance,  and  suddenly  disappeared  ;  the 
animal  had  fallen  into  it,  and  his  cries  brought  the  hunters  to  the 
hole  in  the  ground.  The  openmg  was  enlarged,  and  the  party 
entered  by  crawling  on  their  hands  and  feet. 

From  the  description  of  the  cavern,  it  would  appear  that  its  origin 
is  due  to  upheaval  from  below,  producing  a  dislocation  of  the  stratum 
of  limestone  and  the  formation  of  a  wide  fissure,  which  may  be  found 
ultimately  to  extend  much  farther  than  the  distance  given  in  the 
foregoing  account.  The  discovery  of  this  cavern  was  looked  upon 
at  the  time  as  something  very  wonderful. 

(To  he  continued.) 


THE  aVRBONIFEROUS  SYSTEM  IN  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of 
the  Geological  Society  of  Glasgow,  etc.,  etc. 

(Coniiniied  from,  Vol.  iii.,  p.  Wo.) 

XXXVI. — Pkoductus  costatus.     Sow.     PI.  ii.,  figs.  22-21;  pi.  iv.,  fig.  25. 

Pmducta  codata.  J.  de  C.  Sowerbv,  Mineral  Conchology,  vol.  vi.,  p.  115' 
pi.  dk.,  fig.  1,  1S27. 
This  species  appears  to  vary  somewhat  in  appearance,  but  is  usually  trans- 
versely semi-cyliucirical,  the  hinge -line  being  at  the  same  time  the  widest 
portioii  of  the  shell.  The  ventral  valve  is  very  much  vaulted,  and  usually 
iougitudiually  divided  by  a  median  depression  or  sinus  of  variable  depth.  The 
beak,  is  small",  and  docs  liot  overUe  the  hinge-line,  while  the  ears  are  of  moderate 
dimensions  and  clearly  defined.  Exteriorly  the  surface  is  ornamented  with 
numerous  longitudiual  ribs,  which  increase  in  numl)er  by  means  of  occasional 
intercalations  5    certain   ribs  will   also   disappear  before  havuig  attamed  the 
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margin ;  while  again  two  will  sometimes  unite,  so  as  to  constitute  but  a  single 
rib.  The  cost  a;  are  very  often  of  unequal  width,  rounded,  or  flattened,  and 
sometimes  will  rapidly  increase  in  width  as  they  extend  towards  the  margin : 
concentric  wrinkles  are  also  observable  upon  the  auriculate  portions  of  the 
■  valve,  and  a  row  of  long  tubular  spines  may  be  seen  close  to  the  cardinal  edge, 
as  well  as  iipon  the  lateral  portions  of  the  beak  ;  spines  of  smaller  proportions 
})roject  like^vise  here  and  there  from  the  ribs  themselves,  while  tlie  longitudinal 
costge  are  closely  intersected  or  decussated  to  some  distance  from  the  extremity 
of  the  beak  by  numerous  undulating  concentric  lines.  The  dorsal  valve  is  con- 
cave, but  mucli  flattened  to  some  distance  from  the  hinge-line,  while  the  sculp- 
ture is  very  similar  to  that  visible  upon  the  opposite  valve.  No  interiors  of 
this  shell  appear  to  have  been  hitherto  discovered,  nor  did  it  ever  attain  very 
large  proportions ;  some  Scottish  examples  have  measured  one  inch  and  a- 
quarter  in  length  by  about  one  inch  and  three-quarters  in  breadth. 

In  his  "Monographie  du  Geme  Productus,"  Prof,  de  Koninck  placed 
F.  muricatus,  Phillips,  among  the  synonyms  of  the  species  under  description  ; 
but  as  the  figure  in  the  "  Geology  of  Yoi-kshire"  had  given  rise  to  some  un- 
certainty, I  requested  and  obtained,  through  the  kind  medium  of  Mr.  Dallas, 
the  loan  of  the  original  example,  preserved  in  the  Museum  at  York.  It  ditt'ered, 
however,  from  the  representations  that  had  been  given  of  it  in  the  "  Geology  of 
Yorkshire,"  by  presenting  a  well  marked  median  depression  in  the  ventral 
valve,  but  agreed  very  closely  Avith  certain  similar  shells  fovmd  by  Mr.  Thom- 
son at  Cessnock,  in  Ayrshire,  and  of  which  fig.  25  of  our  pi.  iv.  is  an  example. 
The  presence  of  so  many  small  tubular  spines  along  the  upper  surface  of  all  the 
ribs  is  a  character  not  observable  upon  the  larger  number  of  specimens  of  P. 
costaius;  and  from  this  character  alone  I  should  almost  have  been  inclined  to 
separate  the  last-named  shell  from  P.  muricatiix,  had  not  an  undoubted  example 
of  the  first,  in  the  collection  of  Dr.  Slimou,  exhibited  a  number  of  similar  spines 
along  the  surface  of  the  ribs.  P.  costatus  is  not  a  very  rare  species  ia  Scot- 
land ;  it  occurs  at  Hill  Head,  in  Lanarkshire,  at  three  hundred  and  seventy- 
five  fathoms  below  "  Ell  coal ;"  also  at  Brockley,  near  Lesmahago.  In 
Stirlingshire,  in  the  Campsie  main  Umestone.  In  Dumbartonshire,  at  Castle- 
cary.  In  Ilenfrewshire,  at  Barrhead.  In  Ayrshire,  at  Roughwood  and  West 
Broadstone,  Beith ;  Goldcraig  and  Monkreddin^,  near  Kilwhnihig ;  A\icheu- 
skeigh,  Dairy ;  Meadowfoot,  near  Drumclog  ;  and  Cessnock,  parish  of  Loudon. 
In  Buteshire,  iu  the  island  of  Ai-rau. 

XXXVII. — Productus  Youngianu*.     Dav.     PI.  ii.,  fig.  26,  and  pi.  v.,  fig.  vii. 

This  shell  is  longitudinally  very  oval,  the  hinge-line  being  ratlier  shorter 
than  the  width  of  the  shell.  The  ventral  valve  is  regularly  arched  and  without 
any  sinus,  while  the  auriculate  expansions  arc  very  small;  and  the  beak,  which 
is  comparatively  large,  docs  not  overlie  the  hinge-line,  except  quite  at  its 
attenuated  extremity.  The  dorsal  valve  is  concave,  and  follows  the  curves  of 
the  opposite  one ;  exteriorly  the  siu-face  is  ornamented  with  numerous  small 
rounded  ribs,  of  wliich  a  certain  number  arc  due  to  intercalation,  and  from 
wliicli  at  short  distances  project  slender  tubular  spines  ;  these  aj)])earing  more 
widely  scattered  in  some  s])ecimcns  than  in  others.  Uiululatmg  concentric 
lines  of  growth  are  likewise  observable,  and  in  some  specimens  appear  to  have 
been  continued  in  the  form  of  very  thin  and  short  cfmcentric  huuelliform  ex- 
pansions, but  which  are  on  the  greater  number  of  sj)ecimens  broken  off  close 
to  the  shell,  so  tliat  when  perfect  they  nnist  have  presented  a  somewhat  fringed 
appearance.  These  lanu'lliform  expansions,  which  lie  close  to  the  surface, 
appear  to  have  been  more  strongly  devehmed  or  displayed  in  the  young  shell, 
and  with  age  the  strijc  l)ccamc  more  reguiarlv  marked,  wliieh  leads  me  to  sup- 
pose thai  when  (juiti-  aduli  (he  shell  assumed  the  appearance  of  the  specimen, 


ThoVDavirleflnjdel  cl  Ljlu 


DAVIDSON — SCOTTISH    CARBOXIFEROUS    BEACHIOPODA.  181 

fig.  25 ;  but  of  that  I  do  not  at  present  feel  certain.  Mr.  Young  has  seen  ex- 
amples of  this  shell  from  Lauarkshu-e,  lienfrewshire,  Ayrshire,  and  Tifeshire, 
but  it  is  nowhere  (yet  discovered)  so  pleutifid  as  at  Corrie  Burn,  where  it  occurs 
in  a  thin  bed  of  a  white  friable  shale,  above  a  coraUiue  bed  [LHlwdexdron 
fasciculatum,  Plemiug,  =  Lithostrotmi  Martini,  M-Edw.).  It  is  found  also  at 
Brockley,  near  Lesmahago,  in  Lanarkshire. 

Por  some  time  I  felt  uncertain  whether  the  shell  under  description  might 
not  be  the  same  as  that  to  which  Messrs.  Norwood  and  Pratten  liad  api)lied  the 
name  of  elegans;  but  having  received  from  Mr.  Worth  en  and  Prof,  de  Kouiuck 
several  typical  examples  of  the  American  shell  obtained  at  Chester,  Illinois,  I 
soon  became  convinced  that  the  Scottish  species  was  in  reality  distinct. 
Messrs.  Nonvood  and  Pratten  have  not,  however,  furnished  us  with  a  charac- 
teristic representation  of  their  species,  which  is  not  evenly  convex,  but  longitu- 
dinally flattened,  and  even  sometimes  depressed  along  the  ventral  valve  in  the 
many' American  specimens  that  have  come  under  my  observation ;  while,  on 
the  coutraiy,  our  P.  Youngianus  is  always  regularly  convex  and  without  mesial 
depression;'  it  is  likewise  much  more  regularly  oval,  and  the  sides  of  the  beak 
do  not  faU  perpendicularly  upon  the  ears  as  in  P.  elegans,  and,  although  dis- 
tinct, approaches  mostly  to  P.  acHleutus  of  Martin.  Mr.  Salter  assures  me 
that  there  are  none  of  Prof.  Hall's  figures  in  the  Iowa  report  at  all  like  our 
Scottish  shell.  I  have,  therefore,  ventured  to  name  the  shell  after  Mr.  J. 
Youug,  of  the  Huuteriau  Museum  of  Glasgow,  who  was  the  first  to  draw  my 
attention  to  the  species ;  and  I  am  indebted  to  Mr.  Salter  for  the  loan  of  a 
specimen  from  the  carboniferous  limestone  of  LlangoUen,  in  "Wales,  which  may 
be  seen  in  the  Museum  of  Practical  Geology. 

XXX\T;II. — Productus  aculeatus.     Martin.     PI.  ii.,  fig.  20. 

Anomites  aeuleatiis.  Martin,  Petrif.  Derb.,  p.  8,  pi.  xxxvii.,  figs.  9-10,  1809. 
Productus  id.,  De  Koninck,  Monographie  du  Genre  Productus,  pi.  xvi., 
fig.  6. 

The  shells  composing  this  species  are  usually  nearly  circular,  or  slightly 
longer  than  wide,  tlie  hinge-line  being  at  the  same  time  shorter  than  tlie 
greatest  width  of  the  sheU.  The  ventral  valve  is  evenly  convex,  and  without 
sinus,  while  the  dorsal  one  is  very  concave,  closely  following  the  curves  of  the 
opposite  Vcdve.  The  ears  are  very  thin  and  small,  usually  broken ;  the  beak 
also,  which  is  much  incurved,  does  not  overlie  the  hin^e-line,  except  quite  at 
its  attenuated  extremity.  On  the  exterior  of  the  valves  there  exists  some 
irregularly  scattered  elongated  tubercles,  from  which  projected  short  ad|)ressed 
spines,  these  tubercles  being  also  sometimes  so  elongated  as  to  produce  the 
ajipearance  of  ribs  ;  but  both  Martin  and  Sowerby  were  mistaken,  as  was 
justly  observed  by  Prof,  de  Koninck,  when  tliey  stated  in  their  descriptions  of 
llie  "^shell  that  the  spines  "pointed  backwards,  or  towards  the  beak." 
Numerous  concentric  undidating  lines  of  growth  may  also  be  detected  on 
either  valve.  The  interiors  of  the  valves  have  not  been  hitherto  discovered  ; 
and  although  the  species  does  not  appear  to  have  ever  attained  large  dimensions, 
those  known  to  me  from  Scotland  did  not  exceed  some  five  lines  in  length  by 
four  aud  a-half  in  width. 

In  Scotland  the  shell  has  been  found  in  several  localities.  In  Stirlingsliire 
it  occurs  in  the  Campsie  main  limestone  and  ii-onstone.  In  Lanarkshire  it  lias 
been  found  at  Calderside,  High  Blantyre.  In  Renfrewshire,  at,  Orchard- 
quarry,  Thornliel)ank.  In  Ayrshire,  at  "West  Broadstone,  Bcith  ;  Craigie,  near 
Kdmarnock  ;  and  Auchenskeigh,  Dairy. 
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XXXIX. — Productus  spinulosus.     J.  Sowerby.    PI.  iv.,  figs.  23-24. 

Product  us  spinulosus.     J.  Sowerby,  ]\Iiii.  Con.,  vol.  i.,  p.  15i,  pi.  Ixviii.,  fig.  3, 
1814.     De  Koiiinck,  Mouograpliie  du  Genre  Productus,  pi.  xi.,  fig.  2. 

-This  sliell  is  transversely  semicircular,  the  hinge-line  being  nearly  as  long  as 
the  greatest  width  of  the  shell.  The  ventral  valve  is  regularly  convex,  and 
evenly  arched,  without  sinus  ;  the  beak  incurved,  and  not  overlying  the  hinge- 
line,  except  quite  at  its  attenuated  extremity.  The  ears  are  flattened,  with  a 
few  concentric  wi-iiikles.  The  dorsal  valve,  which  is  very  concave,  follows  the 
curves  of  the  opjiosite  one.  Externally  the  surface  is  covered  with  numerous 
short  spines,  arranged  in  quincunx,  and  generally  about  half  a  line  or  so  apart : 
they  originate  from  a  small  slightly  elongated  tubercle,  wliich  alone  is  usually 
present  in  the  fossil.  The  interior  arrangements  are  unknown,  and  the  shcU 
does  not  appear  to  have  ever  attained  large  proportions,  some  Scottish 
examples  that  have  come  under  my  observation  having  measured  seven  and  a- 
half  lines  in  length  by  nine  in  width ;  and  it  is  always  easdy  distinguished 
from  other  Scottish  species  of  Productus  by  its  shape,  as  well  as  by  the  peculiar 
quincunx  arrangements  of  its  slender  spines. 

In  Lanarkshire  P.  spb/ulosus  has  been  collected  at  NeMeld  and  HUl  Head, 
at  three  hundred  and  seventy-five  fathoms  below  the  "  Ell  coal ;"  also  Brock- 
ley,  near  Lesmahago.  In  Ayrshire,  at  West  Broadstone  and  Aucheuskeigh, 
near  Dairy.  Prof.  Eleming's  original  specimen,  which  is  figured  on  cm-  plate, 
was  from  Linlithgowshire.     In  Haddiugtonshu'e,  at  Cat  Craig,  near  Dunbar. 

XL. — Productus  mesolobus.     Phillips.     PI.  ii.,  fig.  21. 

Prorlucltt  mfsoloha.     Phillips'  Geol.  of  Yorkshire,  vol.  ii.,  p.  215,  pi.  vii.,  figs. 

12-13,  1836,  and  De  Koninck's  Mon.  du  Genre  Productus,  pi.  xvii.,  fig.  2. 

This  shell  is  transverse,  with  a  very  long  straight  hinge-line.  The  am-iculate 
expansions  project  and  form  attenuated  cardinal  extremities,  while  the  lateral 
margins  are  rounded,  and  straight  or  undidating  in  front.  The  ventral  valve 
is  very  gibbous  at  the  beak,  and  sometimes  geniculated  towards  the  front,  with 
a  wide  flattened  or  slightly  concave  sinus,  interrupted  in  the  middle  by  a 
narrow  median  rib  :  on  either  side  of  the  sinus  a  similar  ridge  or  rib  is  present, 
and  another  intervenes  betv.'cen  these  and  the  cardinal  angles.  On  the  five 
ridges  may  be  seen  a  few  tidiercles,  from  which  j)rojccted  small  tubular  spines. 
Tlie  beak  "is  of  moderate  size,  and  not  overlying  the  hinge-line,  except  quite  at 
its  attenuated  extremity.  The  dorsal  valve  is  concave,  with  a  narrow  median 
groove  and  two  slightly  marked  lateral  ones  :  concentric  lines  of  growth 
are  observable  upon  both  valves.  The  interior  of  the  valves  are  unknown ; 
and  the  largest  Scottish  example  that  has  conu'  under  my  observation  did  not 
exceed  eight  lines  in  length  by  thirteen  in  width,  but  the  shell  has  elsewhere 
attained  large  proportions,  and  can  always  be  easily  recognized  on  account  of 
its  peculiar  shape  and  character. 

At  Braidwood,  in  Lanarkshire,  it  has  been  found  at  three  hundred  and 
seventy-five  fathom  below  the  "  Ell  coal."  At  Brockley,  near  Lesmahago.  In 
Stirlingsliirc,  in  the  Glarat  lime  works  or  Campsie  main  lunestoue.  It  does 
not  appear  to  be  a  very  common  species  in  Scotland. 

XLI. — Productus  pu.stulosus.     Phillips.     PL  iv.,  fig.  19. 

Prodnda  pusfulosa.     Phillip's  Geol.  of  Yorkslure,  vol.  ii.,  pi.  vii.,  fig.  15.     1830. 

Tliis  shell  is  rotundato-quadrate,  rather  wider  than  long,  with  a  straight 
hinge-line,  sonunvhat  shorter  than  the  greatest  width  of  the  shell.  The  ventral 
valve  is  gibI)ous,  with  a  wide  shallow  mesial  sinus;  the  b(>ak  being  moderately 
dcvcloi)cd  and  incurved,  but  not  overlying  the  hinge-line ;  the  auriculatc  ex- 
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pansions  are  \nde,  flattened,  and  clearly  defined.  The  whole  surface  is  covered 
with  numerous  somewhat  irregular  transverse  undulated  wrinkles,  wiiile 
numerous  elongated  pustules  or  tubercles  are  closely  scattered  over  the  entire 
surface,  and  from  which  projected  small  adpressed  tubular  spines.  The  dorsal 
valve  is  but  sliglitly  concave,  with  a  small  mesial  elevation  or  fold ;  it  is  like- 
wise ornamented  with  numerous  transverse  wrinkles  and  elongated  pits  in  lieu 
of  the  tubercles  obsen'able  in  the  opposite  one. 

No  Scottish  interiors  of  this  shell  have  been  hitherto  discovered;  but  Eng- 
lish specimens  show  that  the  muscular  and  other  impressions  did  not  differ 
materially  in  detail  from  those  of  P.  scahriculns  and  of  others  descril)ed  ia  this 
monograph.  P.  pKstulosus  sometimes  attained  large  proportions  ;  but  the  only 
Scottish  example  I  was  able  to  examine  did  not  exceed  some  eleven  lines  and 
a-half  in  length  by  fourteen  in  width. 

In  Haddingtonshire  it  is  stated  to  occur  at  Cat  Craig,  near  Dunbar ;  and 
another  example,  labelled  from  the  north  of  Glasgow,*  is  preserved  in  the 
]\Iuseum  of  Practical  Geology.  In  Stu-lingshire  a  specimen  was  found  in  shale, 
under  the  Campsie  main  limestone  by  }.lr.  G.  Somervile. 

The  sixteen  species  of  Productns  described  as  having  been  found  in  Scotland 
form  part  of  Prof,  de  Kouinck's  foUowiug  groups  : — 

!  Prod  I'd  us  niganteus,  Martin  sp. 
latisdinns,  J.  Sowerby. 
coni,  d'Orbiguy. 

Undati  iindatm,  Defrance. 

'' semireficulatits,  Martin  sp. 

Var.  Martini,  Sowerby. 

—  codatux,  J.  Sowerby. 

—  Youngiarius,  Davidson. 

—  lo/iffispiiiiis,  J.  Sowerby. 

—  carhoiiuriii.H,  de  Koninck. 
spi/iidosiix,  Sowerby. 


Sesiireticulati 


Spixosi  < scahriculns,  Martin  sp. 

C pusfulosus,  Phdlips. 

FlMBRlATl  \ irmdafns,  Martiu  sn. 

(, Junbriaius,  J.  Sowerby. 

Caperati  aculeatus,  Martin  sp. 

Mesolobi  mesolobus,  Phillips. 

It  is  probable  that  in  time  better  and  more  abundant  materials  relative  to 
some  few  of  the  species  will  be  discovered,  and  wliich  wdl  enable  paleon- 
tologists to  determine  more  exactly  whether  one  or  two  of  those  above 
enumerated  might  not  be  mere  varieties  of  some  already  recorded  species  ;  and 
again  whether  we  are  justified  or  otherwise  while  considering  P.  Martini  as  a 
simple  variation  iu  shape  of  P.  semreticula(us.-\     Interiors  of  P.  undatus. 


*  The  exact  Scottish  locality  ft-om  whence  this  specimen,  P.  carbonariux,  and  Sp.  pinqnU 
were  obtainorl  ai)i)eiirs  to  be  unknown.  These  specimens,  which  have  all  the  a))iK'arance  of 
Scottish  shells,  are  labelled  "north  of  Glasgow"  in  the  Museum  of  Practical  GeolofO",  but 
were  in  all  jirobaliility  derived  from  some  other  portion  of  tlie  coimtry,  for  otherwise  it  would 
be  strange  that  no  examples  of  the  two  last  have  been  met  with  by  any  of  the  collectors  who 
have  exjjlored  with  much  cai'c  the  numerous  locaUties  to  the  north  of  Glasgow. 

t  Mr.  G.  Tat«,  as  well  as  some  other  iiaUeontologists,  seem  desirous  of  retaining  P.  semi- 
reticiilatus  and  P.  Martini  as  separate  species  ;  and  Prof,  de  Koninck  informs  me  that  he  now 
feels  uncertain  whether  the  two  .should  be  considered  as  chstinct.  These  shells  have  been 
described  separately  in  this  monograph,  as  var.  gemireticulatas  and  var.  MaHiui  \  and  may 
therefore  be  retained  as  specific  denominations  by  those  who  might  consider  such  a  thing 
desirable. 
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P.  co.itatus,  P.  Youngianua,  P.  spinidoms,  P.  fimhrhdns,  P.  aculeatm,  and 
P.  mnoJohiis  are  also  desiderata,  and  whicli  will  no  doubt  turn  up  sooner  or 
later,  and  thus  enable  palseontologists  to  complete  the  descriptions  of  those 
well  marked  species. 

Genus  Chonetes.    Pischer.     1S37. 

As  the  character  of  the  genus  or  sub-genus  will  be  described  under  C.  Tlar- 
dremix,  M'e  need  not  in  this  place  do  more  than  to  briefiy  observe  that  the 
distinctly  articulate  hinge  is  the  chief  character  by  which  Chonetes  has  been 
separated  from  Prodnetm ;  and  that  if  those  shells  described  by  myself  in  the 
Journal  of  the  Geological  Society  as  Clwtietes  eomoides  with  strongly  articulated 
hinges  belong  in  reality,  as  supposed  by  Prof,  de  Koninck,  to  P.  hemispJuericus 
(Sowerby),  or  to  Produefm  at  all,  the  regular  articulation  or  non-articulatiou 
of  the  valves  could  no  longer  be  made  use  of  as  a  character  by  which  the  two 
groups  could  be  distinguished.  There  is  also  a  slight  difference  in  the  dis))osi- 
tion  of  the  quadruple  impressions  of  the  occlusor  nuiscle  in  the  dorsal  valve  of 
Chonetes,  which  may  claim  attention.  Chonetes,  as  well  as  Product  as,  possessed 
scattered  tubular  spines  over  its  external  surface ;  but  the  disposition  of  those 
along  the  cardinal  edge  of  Chonetes  is  one  of  its  less  important  distinguishing 
features.  We  may  also  remark  that  although  the  general  character  of  Fro- 
ducttts  is  not  to  possess  definite  area,  fissure,  or  pseudo-deltidium,  these  are  by 
exception  present  in  some  species  of  the  last-named  genus. 

A  great  many  so  termed  species  of  carboniferous  Chonetes  have  been  recorded 
in  different  works,  but  which  could  be  most  advantageously  and  properly  re- 
duced to  a  very  small  number ;  and  it  has  appeared  to  me  that  pala!ontologists 
have  often  forgotten  that  the  ribs  which  ornament  the  species  of  this  geims 
were  liable  to  become  coarser  or  finer,  fewer  or  more  numerous,  accoi'diug  to 
the  specimen  or  individual,  as  is  the  case  with  species  of  other  genera. 

Eightly  or  wrongly,  I  have  reduced  the  Scottish  species  to  two  only, 
C.  Hardrensis  and  C.  Buehiana.  Prof.  Ilamsay  mentions  C.  papUionacea, 
Phillips  sp.,  with  a  point  of  doubt,  as  one  of  the  shells  he  obtained  in  Arran ; 
but  as  all  my  efforts  to  obtain  the  sight  of  a  Scottish  example  of  that  species 
liave  proved  ineffectual,  it  is  probable  that  the  species  has  not  been  hitherto 
discovered. 

(To  he  continued.) 


NOTES    AND     QUERIES. 

Geology  op  the  Province  of  Auckland,  New  Zealand. — Sir, — Tlic 
following  particulars  of  the  geology  of  Auckland,  New  Zeahuid,  may  be  of 
iuierest  to  some  of  your  readers.  They  are  condensed  from  the  remarks  of  Dr. 
P.  Iloclistettcr,  in  a  lecture  delivered  to  Ihc  members  of  the  Auckland 
Mechanics'  Institute  duriug  the  past  year;  and  are  the  results  of  the  geological 
survey  of  those  parts  of  the  country  which  the  Doctor  has  nuxde. 

Having  completed  his  survey  and  a  geohigieal  map  of  the  Auckhmd  district, 
he  chose  the  southern  portion  of  the  ])rovince  for  his  farther  researches.  The 
country  there  is  inhabited  almost  exclusively  by  l^laories,  and  has  hitherto 
been  almost  unknown,  both  t())H)gTai)liically  and  geologically  ;  the  northern  dis- 
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tricts,  on  the  contrary,  being  better  kno\Mi,  from  the  number  of  European 
settlers  in  them. 

Through  the  arrangements  of  tlie  General  and  Provincial  Governments  Dr. 
Hochstetter  was  enabled  in  a  comparatively  short  ;"time  to  travel  over  and  to 
examine  the  larger  portion  of  the  province  south  of  Auckland,  extending  as  far 
as  Lake  Taupo  and  the  Tongariro  Volcano,  the  boundaries  between  this  pro- 
vince and  those  of  Wellington  and  Hawke's  Bay. 

The  observations  have,  ^^4th  the  able  assistance  of  Mr.  Druramoud  Ilay,  ex- 
tended from  the  east  to  the  west  coast ;  and  the  numerous  peaks  and  ranges 
have  afforded  facilities  for  fixing  with  satisfactory  accuracy,  by  means  of  mag- 
netic bearings,  on  the  basis  of  points  previously  fixed  by  the  nautical  survey  of 
Capt.  Drury  on  the  coast  line,  all  the  great  natural  features  of  this  portion  of 
the  country.  A  great  nuiuber  of  barometrical  observations  have  afforded  the 
meaus  of  ascertaining  the  heights  of  mountains  and  plains  ui  the  interior,  which 
can  thus  be  calculated  with  accuracy  by  the  aid  of  corresponding  daily  obser- 
vations, taken  in  Auckland  by  Colonel  Mould.  Photograpliic  and  other  views 
of  great  interest  have  been  taken ;  and  a  large  number  of  exceedingly  valuable 
sketches  have  been  contributed  by  the  talented  pencU  of  Mr.  C.  Heaphy,  for 
futm-e  publication  in  a  geological  atlas.  Dr.  Hochstetter  ackuowledges  also 
the  assistance  he  has  received  from  Mr.  J.  Crawford,  at  Wellington ;  Mr.  A. 
S.  Atkinson,  of  Taranaki ;  Mr.  Triphook,  of  Hawke's  Bay ;  Mr.  H.  T.  Kemp, 
of  the  Bay  of  Islands  ;  to  the  missionaries  ;  and  to  almost  innumerable  friends 
in  Auckland. 

The  first  striking  characteristic  of  the  geology  of  the  province  of  Auckland, 
and  probably  of  the  whole  of  tlie  northern  island,  of  New  Zealand,  is  the  absence 
of  the  primitive,  plutouic,  and  metamorjjhic  formations,  as  granite,  gneiss, 
mica-slate,  and  the  like.  "  I  have  been  informed  by  Mr.  Heaphy,"  says  Dr. 
Hochstetter,  "  that  these  rocks  are  of  wide-spread  extent  in  the  Middle  Island, 
forming  mountain-ranges  of  great  altitude,  covered  with  perpetual  snow,  and 
reaching  in  Mount  Cook  probably  to  thirteen  thousand  feet."  The  rocks  of 
these  formations  contain  the  principal  metallic  riches  of  the  earth.  Therefore 
we  cannot  hope  to  find  these  riches  developed  in  the  highest  degree  m  the 
Northern  Island  ;  but  as  other  formations  also  contain  metalliferous  veins,  there 
may  be  found  many  mines  worth  working  in  the  rocks  I  am  about  to  describe. 

The  oldest  rock  1  have  met  with  in  the  province  of  Auckland  belongs  to  the 
primary*  formation.  It  is  of  very  variable  character,  sometimes  being  more 
argillaceous,  of  a  dark  blue  colour — when  decomposed,  yellowish  brown,  the 
colour  generally  presented  on  the  surface — and  more  or  less  distinctly  stratified 
like  clay-slate,  at  Maraitai  on  the  Waitemata ;  at  other  times  the  siliceous 
element  preponderates,  and,  from  the  admixture  of  oxide  of  iron,  the  rock  has 
a  red,  jasper-like  appearance,  at  Waiheki,  Manganese  Point.  In  other  localities 
it  is  more  distinctly  arenaceous,  resembling  the  old  sandstones  of  the  Silurian 
and  Devonian  systems,  called  grauwacke,  at  Taupo,  on  the  Hauraki  Gulf. 

As  no  fossils  have  yet  been  found  in  this  formation  in  New  Zealand,  it  is 
impossible  to  state  the  exact  age.  I  am,  however,  of  opinion  that  these  argil- 
laceous siliceous  rocks  will  be  found  to  correspond  with  the  oldest  Silurian 
strata  of  Europe. 

The  existence  and  great  extent  of  this  formation  arc  of  considerable  import- 
ance to  this  province,  as  all  the  metalliferous  veins  hitherto  discovered,  or  likely 
to  be  hereafter  found,  occur  in  rocks  of  this  formation. 

To  these  rocks  belong  the  copper-pyrites,  which  has  been  worked  for  some 
years  at  the  Kawau  and  Great  Barrier,  the  manganese  (psdomelau)  at  Waiheki, 
and  the  gold-bearuig  quartz  at  Coromandel. 

*  The  word  primary  is  used  throughout  as  an  equivalent  term  to  oiiv  Palapozoic. 
VOL.    III.  2    A 
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The  gold  wliicli  is  \Tashed  oiit  from  beds  of  quartz-gravel  in  the  rivers  and 
cr  ^eks  flowing  down  from  both  sides  of  Coromandel  range,  is  derived  from 
qu  u'tz  veins  of  crystalline  eharaeter  and  considerable  thickness,  rnnning  in  a 
general  direction  from  north  to  south,  through  the  old  primary  rocks  wliich 
form  the  fonndalion  of  the  Coromandel  range.  In  some  places  tliese  veins 
sirand  up  like  a  wall  on  tlie  summit  of  tlie  range  to  a  height  of  eight  or  ten 
feet.  The  clay-slate  rock  itself  is  exposed  only  at  the  bottom  of  deep  gorges 
wliich  form  the  channels  of  the  principal  streams.  In  almost  all  places  it  is 
covered  by  large  masses  of  trachytic  tuff  and  breccia,  of  which  the  hills  sur- 
rounding the  harbour  of  Coromandel  are  composed.  The  well-kno\vn  "  Castle 
HiU,"  which  can  be  seen  from  Auckland,  is  a  cliaracteristic  example  of  the 
trachytic  breccia  formation.  The  magnetic  iron-sand,  which,  in  washing,  is 
found  with  the  gold,  is  derived  from  the  same  source  as  aU  the  magnetic  iron- 
sand  of  New  Zealand,  namely,  from  the  decomposition  of  trachytic  rocks. 
Small  vems  of  quartz  of  amorphous  character — that  is,  not  crystalline,  but  in 
the  shape  of  chalcedony,  cornelian,  agate,  and  jasper^are  found  in  numerous 
places  on  the  sliores  of  Coromandel.  These  vems  occurring  in  trachytic  rocks, 
are  quite  different  from  the  auriferous  quartz  veins  in  the  primary  formation — 
a  fact,  I  think,  of  much  practical  importance  to  state,  to  prevent  the  fruitless 
search  for  gold  where  gold  does  not  exist.  AU  the  gold-bearing  gravel  in  the 
creeks  is  derived,  as  I  have  already  said,  not  from  the  veins  in  the  trachytic 
breccia,  but  from  the  much  thicker  and  crystalline  veins  in  the  primary  rocks. 

The  surface-deposit  in  those  creeks  is  very  rich,  but,  as  compared  Mith  Aus- 
tralian and  Californian  gold-fields,  of  limited  extent  and  depth.* 

The  coal  beds  at  Coromandel  occurring  between  strata  of  trachytic  breccia 
are  too  thin  to  be  of  any  value,  and  as  tlie  coal  formation  is  absent  there  is  no 
ground  for  lioping  that  a  workable  seam  may  be  fomid. 

The  primary  formation  occurs  to  a  more  considerable  extent  to  the  eastward 
of  Auckland,  in  ranges  on  both  sides  of  the  Wairoa  river,  attaining  an  altitude 
of  one  thou.sand  five  hundred  feet  above  the  sea,  and  striking  from  thence 
nortliwards,  overWaiheki  and  Kawau,  to  the  Bay  of  Islands.  In  a  southerly 
direction  they  extend  through  the  Ilangawera  and  Taupiri  ranges,  across 
the  Waikato,  through  the  Hakari-mata  and  Hauturu  range,  parallel  with  the 
west  coast,  to  the  Mokau  district,  where,  at  Wairere,  the  Mokau  river  falls  in 
a  magnificeut  cascade  ot  er  a  lofty  precipice. 

I'he  same  formation  occurs  again  in  'the  Rangitoto  mountain  on  the  Upper 
Waipa,  and  west  of  Taupo  lake  in  the  Tuhua  mountains.  But  tlie  most  ex- 
tensive range  of  primary  rocks  is  that  which  commences  near  W'ellington,  under 
the  name  of  Tararua  and  Ruawahine,  and  runs  in  a  north-easterly  direction  to 
the  cast  sliore  of  Taupo  lake,  under  the  name  of  Kaimanawa,  in  Mhich  rises 
the  principal  source  of  the  Waikato,  tliere  called  Tongariro  river.  Tlie  range 
continues  from  the  shores  of  Tau])o  lake,  in  a  north-easterly  direction,  to  the 
East  Cape,  under  the  principal  name  of  Tewhaiti.  This  lofty  and  extensive 
mountain  range — the  true  backbone  of  the  Northern  Island — with  ])eak5  from 
six  tliousand  to  seven  thousand  feet,  is  entirely  unknown.  In  this  range  the 
])lutouic  and  metamorpliic  rocks,  yet  unknown  in  the  Northern  Island,  may, 
perhaps,  lie  found. 

•  Dr.  TToclistetter  wasbetl  a  few  buckets  of  sni-face-CM'th  aiitl  fjravel,  at  a  creek  pointed 
out  1)y  Mr.  Charles  Heniiliy,  near  Kinjj's  Mill,  at  the  Kapajiga.  Every  panful  showed  scales 
of  thin  Rold,  with  small  frnj^aiients  of  ciuai-tz  streaked  and  studded  witli  veins  and  sjiangles 
of  ),'old.  These  "  specimens,"  as  they  arc  called  liy  difr^rcrs,  show  no,  or  very  little,  sijirn  of 
being  water-worn,  but  sire  sharp  and  crisp  friifrments,  as  il'  they  liad  been  broken  up  on  the 
spot,  or  in  the  immediate  vicinity.  The  tjuartz  veins  in  the  mountains  should  be  thoroughly 
examined,  and  when  once  the  day  has  come  that  the  Coromandel  gold-fields  are  worked,  the 
attention  of  the  digger  should  ha  directed  as  well  to  the  hills  immwliately  above  any  rich 
deposits  as  to  the  alluvial  workings  below. 
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Nearly  all  the  primary  ranges  are  covered  with  dense  virgin  forests,  which 
render  them  extremely  difficult  of  access.  It  must  be  left  to  the  labour  and 
enterprise  of  future  years  to  discover  and  develope  the  mineral  riches,  the  ex- 
istence of  which  appears  to  lie  probable,  not  only  from  the  geological  charac- 
teristics of  the  country,  btit  also  from  some  few  specimens  of  lead  and  copper- 
ores  that  have  from  time  to  time  been  picked  up  by  the  natives. 

It  is  remarkable  that,  while  one  of  the  oldest  members  of  the  Primary  for- 
mation is  found  so  extensively  in  New  Zealand,  the  later  strata,  as  the  Devo- 
nian, Carboniferous  and  Permian,  appear  to  be  altogether  wanting ;  while,  on 
the  other  hand,  in  the  neighbouring  continent  of  Australia  these  members  of 
the  Primary  period,  together  with  plutonic  and  metamorpliic  rocks,  constitute, 
as  far  as  we  know,  almost  the  principal  part  of  the  continent. 

A  very  wide  interval  occurs  between  the  primary  rocks  of  the  Northern 
Island  and  the  next  sedimentary  strata  met  with.  Not  only  the  upper 
members  of  the  primary  series  are  absent,  but  also  nearly  the  whole  of  the 
secondary  formations.  'The  only  instance  of  secondary  strata  met  with  consists 
of  very  regular  and  highly-inclined  beds  of  marl  alternating  with  micaceous 
sandstone,  extending  to  a  thickness  of  more  than  one  thousand  feet — first 
seen  on  the  south  "head  of  the  Waikato,  and  afterwards  met  with  on  the 
western  shore  of  Kawhia  harbour. 

These  rocks  possess  great  interest  from  the  fact  that  they  contain  remark- 
able specimens  of  marine  fossils,  Avhieh  belong  exclusively  to  the  secondary 
period,  especially  cephalopods  of  the  genera  Amiaonitea  and  Belenmites,  several 
species  of  the  Belemnifes  belonging  to  the  family  of  the  Canaticulati.  These 
are  the  first  specimens  of  those  genera  which  have  been  discovered  in  the 
regions  of  Australasia.  Both  fossils  have  been  known  for  centuries  by  our 
ancestors  in  the  Old  World — the  ammonite  as  the  horn  of  Jupiter  Amnion, 
and  the  belemnite  as  the  bolts  of  the  God  of  Thunder;  the  latter,  though 
now- first  seen  in  the  antipodes  by  Europeans,  have  long  been  known  to  the 
natives  of  Kawhia  by  a  much  less  dignified  name. 

Secondary  rocks  may  probably  be  found  in  some  other  parts  of  the  west 
coast,  and  occur,  according  to  tlie  Pev.  A.  G.  Purchas,  in  the  harbour  of  Ho- 
kianga,  but  everywhere  arc  of  limited  superficial  extent. 

The  Doctor  next  speaks  of  the  Tertiary  strata  which,  under  very  various 
characters,  occupy  a  large  portion  of  the  Northern  Islaud._  The  various 
tertiary  strata  are  found  for  the  most  part  in  a  horizontal  position— a  remark- 
able fact,  from  which  we  may  conclude  that  even  the  numerous  volcanic 
eruptions  wliich  took  place  during  and  after  the  period  of  their  deposition  had 
not  power  enough  to  dislocate  the  whole  system,  but  merely  to  produce  loctd 
disturbances. 

The  Tertiary  period  must  here  be  divided  into  two  distmct  eras,  which  may 
perhaps  correspond  to  the  European  Eocene  and  Miocene.  There  is  an  older 
formation  wliich  is  found  principally  on  the  west  coast,  and  in  the  interior  on 
both  sides  of  the  primary  ranges;  and  a  newer  one  which  maybe  called  the 
Auckland  Tertiary  Formation. 

It  will  probably  be  interesting  to  give  some  more  minute  description  of  the 
different  strata  o'f  the  older  of  these  formations,  as  to  it  belongs  the  "Brown- 
Coal"  seams,  to  the  discoveij  of  which  Dr.  Hoehstetter  is  indebted  for  the 
o])portunity  of  investigating'  the  geology  of  Auckland,  and  on  the  proper 
working  of  which  he  believes  much  of  the  future  welfare  of  that  province 
depends. 

The  Brown-Coal  formation  is  of  very  considerable  extent  both  in  the 
northern  and  middle  islands  of  New  Zealand,  and  is  everywhere  of  sunilar 
character. 

The  Drury  coal,  in  the  Dniry  and  Htinua  districts,  belongs  to  a  very  good 
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sort  of  bro^vn-coal — to  the  so-called  "  Glanzkolile,"  'vvith  conchoidal  fracture, 
instead  of  the  existence  of  different  series  of  seams,  one  above  the  other,  on 
different  levels.  Dr.  Hochstetter  incKues  much  rather  to  the  opinion  that  it 
is  the  same  seam,  disturbed  in  its  level,  which  occurs  at  the  different 
localities.  The  average  thickness  of  the  coal  seam  may  be  estimated  at  live  or 
six  feet. 

The  seam  consists  of  three  portions :  the  upper  part  a  laminated  coal  of 
inferior  quality,  one  foot  ;  then  a  baud  of  shale,  tvi-o  inches  ;  the  middle  part 
coal  of  a  good  quality,  one  and  a-half  feet  ;  then  a  baud  of  bitmuinons  shale, 
six  inches  ;  the  lowest  part  presenting  coal  of  the  best  quality,  two  and  a-half 
feet.  The  bituminous  shale  accompanying  the  coal  contains  fossd  plants, 
principally  leaves  of  dicotyledons.  It  is  remarkable  that  no  fossil  ferns  are 
found  in  coimection  with  the  Drmy  coal-beds ;  the  more  so  as  at  another 
locality,  on  the  west  coast,  seven  miles  from  Waikato  Heads,  only  fossil  ferns, 
in  a  most  beautiful  state  of  preservation,  are  imbedded  in  gray  argillaceous 
strata,  alternating  with  sandstone  and  small  coal-seams,  probably  of  the  same 
geological  age  as  the  Drury  coal. 

The  fossil  gum  found  in  the  coal  is  a  kind  of  "retinite,"  derived  from  coni- 
ferous trees,  perhaps  related  to  the  kaiu-i,  but  it  is  by  no  means  identical  with 
the  "kauri-gum,"  which  is_ only  found  in  the  surface  soil  in  those  localities 
where  there  have  been  kauri  forests.  The  fossil  gum  and  kauri-gum  are  very 
different  in  their  qualities,  as  the  most  simple  experiments  in  their  ignition 
will  show. 

The  tliickness  of  the  forest  and  the  inaccessibility  of  the  country  prevent 
our  now  ascertaining,  in  an  exact  manner,  the  extent  of  the  Drury  coal-lield. 
Still  the  existing  openings  show  an  extent  of  the  coal-field  sufficient  to  en- 
courage any  company  to  work  the  coal  in  an  extensive  manner. 

A  company,  under  tlie  name  of  "  The  Waihoihoi  JNIiuing  and  Coal  Company," 
has  been  formed  to  begin  the  working  of  it. 

The  same  kind  of  coal  is  seen  agam  on  the  northern  slope  of  Taupiri  and 
Hakarimata  range.  At  Kupakupa,  on  the  left  bank  of  the  Waikato,  is  a 
beautiful  seam  about  one  hundred  and  fifty  feet  above  the  level  of  the  river. 
The  thickness  of  the  seam  there  exposed  is  about  fifteen  feet;  how  much 
greater  the  thickness  may  be  it  is  impossible  to  say,  as  the  floor  has  never 
been  uncovered.  This  is  the  seam  to  which  the  attention  of  the  inhabitants  of 
Auckland  was  directed  several  years  ago  by  the  Rev.  A.  G.  Puivhas.  Several 
tons  were  at  that  time  brought  to  Auckland ;  but  owing  to  various  circum- 
stances, the  chief  of  which  was  the  native  ownership,  the  hope  of  obtaining  a 
supply  from  thence  for  Auckland  was  abandoned.  No  better,  position  could, 
however,  be  found  for  mhiing-jnirposes ;  and  the  day  cannot  be  far  distant 
when  it  will  be  worked  to  supply  fuel  for  the  steam  navigation  of  the  Waikato, 
the  main  artery  of  the  Province  of  Auckland. 

Dr.  Hochstetter  believes  that  a  coal-field  of  considerable  extent  exists  on 
the  borders  of  the  wide  plains  on  both  sides  of  the  Waikato,  between  Taupiri 
and  !Mangatawliiri,  for  which  district,  shut  in  on  all  sides  by  ranges,  he  pro- 
poses the  general  gecgraphictd  name  of  "  The  Lower  Waikato  Basin." 

A  third  coal-field  exists  on  the  western  and  southern  boundaries  of  the  veiy 
fertile  alluvial  jjlains  above  tiie  junction  of  the  "Waipa  and  Waikato,  wliicli 
may  be  dibtinguished  as  "  The  Middle  Waikato  Basin" — the  futui-c  grauaiy  of 
the  northern  portion  of  the  island. 

The  localities  in  which  coal  has  been  discovered  arc  the  following : — in  the 
Hohininanga  range,  west  of  Karakariki  on  the  Waipa;  near  Mohoanui  and 
Waitaiheke,  in  the  Hauturu  range  on  the  upper  branches  of  the  Waipa;  and 
again  in  the  Whawharua  and  Parepare  ranges  on  the  norlhcin  side  of  Rangi- 
toto-mouutaius. 
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These  comparative  analyses  will  show  that  the  Drury  coal  is  similar  to  the 
European  brown  coals  in  its  three  principal  constituents  : 

Auckland  Black  Coal 

Wood.  Lig-nite.  Brown  Coal.      and  Anthracite. 

Carbon 51'4to    52-6 


Oxygen    43-0        42-0 

Hydrogen  6'0  5-5 


55  0  to 

570 

150 

670 

40 

130 

55-0  to 

760 

260 

19-0 

4-3 

2-5 

730  to   96-51 
230  30 

5-5  0.5 


Although  of  entirely  different  character,  and,  generally  speaking,  of  inferior 
value  to  the  older  coals  of  the  Primary  formations,  there  is  no  reason  why  tliis 
kind  of  coal  should  not  be  used  in  New  Zealand  for  the  same  pm-poses  as  a 
similar  brown  coal  in  various  parts  of  Europe,  particidarly  in  Germany,  where 
it  supplies  the  fuel  for  manufactures  of  all  kinds,  for  locomotives  and  steamers, 
and  for  domestic  purposes.  Dr.  Hochstetter  strongly  recommends  that  any 
company  formed  for  the  purpose  of  working  the  coal  should  also  establish  pot- 
teries for  the  manufacture  of  earthenware.  Remarkably  suitable  clays  of  every 
necessary  variety  exist  in  the  immediate  neighbourhood  of  the  coal-tields.  By 
the  establishment  of  such  works,  the  value  of  the  coal  would  be  made  appa- 
rent to  everybody,  and  the  manufactiu-e  itself,  if  properly  conducted,  could  not 
fail  to  be  remunerative.  It  may  be  interesting  to  know  that  the  far-famed 
"  Bohemian  porcelain"  is  burnt  by  means  of  bro\\'n  coal,  from  a  seam  of,  in 
some  places,  ninety  feet  thickness.  T\Tiile  stating  the  uses  to  which  brown 
coal  may  be  applied,  it  is  necessary  to  warn  against  the  idea  that  it  is  suitable 
for  steamers  having  to  make  long  sea  voyages.  The  bulky  nature  of  the 
brown-coal  will  always  prevent  such  steamers  taking  it  on  board  when  they  can 
procure  black  coal.  But,  on  the  other  hand,  its  qualities  as  a  gas-producing 
coal  will  render  it  valuable  as  an  article  of  export. 

Of  the  older  Tertiary  strata  examples  are  found  occurring  in  great  regularity 
on  the  west  coast  from  Waikato  to  Kawhi.  The  lowest  are  argillaceous,  the 
middle  calcareous,  the  upper  arenaceous. 

The  characteiistics  of  the  first  clayey  strata  are  a  light  grey  colour,  very 
few  fossils,  small  crystals  of  iron  pyrites  and  glauconitic  grains,  which  give 
these  clay -marls  a  similarity  to  the  gault  and  green-sands  of  the  Cretaceous 
formation  in  Eui-ope.  They  are  found  on  the  eastern  branches  of  "Whain- 
garoa,  Aotea,  and  Kawhia  harbours. 

Of  greater  interest  and  importance  are  the  calcareous  strata,  consisting  of 
tabidar  limestone,  sometimes  of  a  conglomerate  nature,  sometimes  more  crys- 
talline, the  whole  mass  of  which  is  formed  of  fragments  of  shells,  corals,  and 
foraminifera,  interspersed  with  perfect  specimens  of  terebratulse,  oysters  and 
pectens,  and  other  shells.  Tliis  limestone,  when  burnt,  makes  excellent  lime, 
and  may  be  wrought  and  polished  for  arclutectural  purposes. 

The  beds  of  limestone  worked  by  Messrs.  Smith  and  Cooper,  in  the  Wairoa 
district,  belong  to  this  formation,  as  do  also  the  rich  fossiliferous  strata  from 
the  Waikato  Heads  towards  Kawhia  harbour. 

Picturesque  columnar  rocks  of  the  same  nature,  looking  almost  as  if  they 
were  artiticially  built  of  tabidar  blocks,  adorn  the  entrance  to  Whaingaroa 
harbour;  and  the  romantic  (limestone)  scenery,  and  the  fine  caves  of  the 
Eakavmui  river,  a  branch  of  Kawhia  harbour,  are  desci'vedly  prized  by  the 
settlers  of  Kawhia  Harbour. 

The  limestone  formation  attains  its  greatest  thickness  (from  four  hundred  to 
five  huncked  feet)  in  the  Upper  Waipa  and  Mokau  district,  between  the  Ran- 
gitoto  range  and  the  west  coast.  It  has  in  this  country  many  remarkable 
features. 

No  one  can  enter  without  admiration  the  stalactite  caves  of  Tana-uri-uri,  at 
Hau^atiki,  and  of  Parianewanewa,  near  the  souixcs  of  the  Waipa,  the  former 
haunts  of  the  gigant ic  J>Ioa. 

Dr.  Hochstetter  says :  "  I  went  into  those  caves  in  the  hope  of  meeting 
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with  a  rich  harvest  of  Moa  skeletons,  but  I  was  sadly  disappointed.  Tliose 
who  had  been  before  me  iu  the  days  of  Moaentliusiasm  having  earried  off  every 
vestige  of  a  bone.  Great,  however,  was  my  la1)our,  and  not  little  my  satisfac- 
tion, in  dragging  out  the  headless  and  legless  skeleton  of  a  jVIoa  from  beneath 
tlie  dust  and  lilth  of  an  old  raupo  hut.  Tlie  Maories,  seeing  the  greediness 
with  which  the  ' pakehas'  hunted  after  old  Moa  bones,  ha\e  long  since  care- 
fully collected  all  they  could  find,  and  deposited  them  in  some  safe  hiding-place, 
waiting  for  the  opportunity  of  exchanging  them  for  pieces  of  gold  and  silver, 
showing  thus  how  well  they  have  learnt  the  lesson  taught  them  by  the  exam- 
ple of  the  '  pakeha.' 

The  subterranean  passages  of  the  rivers  in  the  Pehiopc  and  Mairoa  district 
are  highly  characteristic  of  the  limestone-formation.  The  limestone-rocks,  fis- 
sured and  channelled,  are  penetrated  by  the  water,  and  the  streams  run  below 
the  limestone  upon  the  surface  of  the  ai-gillaeeous  strata,  underlying  the  lime- 
stone. This  explains  the  scarcity  of  water  on  the  limestone  plateau  which 
divides  the  sources  of  the  Waipa  and  Mokaii  rivers.  The  plateau  is  covered 
with  a  splendid  growth  of  grass,  and  would  form  an  excellent  cattle  run  l)ut  for 
the  deep  funnel-shaped  holes  which  everywhere  abound.  They  are  similar  to 
the  holes  which  occur  in  the  limestone-downs  in  England,  and  on  the  Karst 
mountains  ou  the  shore  of  the  Adriatic  Gulf,  where  they  are  called  "dolines." 

Tlie  third  and  uppermost  stratum  of  the  older  tertiary  formation  consists  of 
beds  of  fine  fossiliferous  sandstone,  in  which  quarries  of  good  building-stone 
may  be  found.  There  are  whole  ranges  parallel  to  the  primary  mountains 
which  seem  to  consist  of  this  sandstone,  as,  for  example,  the  Tapua-wahine 
range,  about  two  thousand  feet  above  the  level  of  the  sea. 

Without  a  map  on  a  large  scale,  it  would  be  useless  to  enter  more  minutely 
into  a  description  of  the  various  localities  in  which  the  different  formations 
occur.  It  may,  however,  be  mentioned  that  limestone  and  brown-coal  have 
been  found  in  places  to  the  north  of  Auckland,  in  the  districts  from  Cape  Kod- 
ney  to  North  Cape. 

The  horizontal  beds  of  sandstone  and  marls  which  form  the  cliffs  of  the 
Waitemata,  and  extend  in  a  northerly  direction  towards  Kawau,  belong  f  o  a 
newer  tertiary  formation,  and,  instead  of  coal,  have  only  thin  layers  of  lignite. 
A  characteristic  feature  of  the  Auckland  tertiary  formation  is  the  existence  of 
beds  of  volcanic  ashes,  which  are  here  and  there  interstratified  with  the  ordi- 
nary tertiary  layers. 

The  volcanic'  formations,  from  flieir  great  extent  and  the  remarkable  and 
beavitiful  phenomena  connected  wiUi  tThem,  render  the  Northern  Island  of 
New  Zealand,  and  especially  the  province  of  Auckland,  one  of  the  most  inte- 
resting parts  of  the  world. 

Loi'ty  trachytic  peaks  covered  with  perpetual  snow,  a  vast  number  of 
smaller  volcanic  cones  presenting  all  the  varied  cliaracteristics  of  volcanic 
systems,  and  a  long  line  of  boiling  springs,  fnmarolcs,  and  solfataras,  present 
an  almost  unbounded  field  of  interest,  and,  at  the  same  time,  a  succession  of 
inagnificcnt  scenery. 

it  is  only  througli  a  long  series  of  volcanic  eruptions,  extending  over  the 
Tertiary  and  Post-Tertiary  periods,  that  tlie  Northern  Island  has  attained  its 
present  form.  It  would  be  a  difficult  task  to  j)oint  out  the  ancient  form  of 
the  antipodean  Archipelago,  the  site  of  wJiich  is  now  occupied  by  the  Islands 
of  New  Zealand.  It  is  necessary,  tlicrcfore,  to  restrict  these  remarks  to  a 
simple  indication  of  the  events  which  have  given  tliat  couutry  the  form  it  was 
found  to  liave  by  the  South-Sea  Islanders  on  their  arrival,  many  centuries  ago, 
from  the  Sanioau  group — a  form  iu  all  main  respects  the  same  as  is  now  before 
our  eyes. 

The  first  volcanic  eruptions  were  submarine,  consisting  of  vast  quantifies  of 
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trachytic  lava,  breccia,  tuff,  obsidian,  and  pumice-stone,  which,  flo^^^ng  over 
tlie  bottom  of  the  sea,  formed  an  extensive  submarine  volcanic  plateau.  The 
volcanic  action  continuing,  the  whole  mass  was  upheaved  above  the  level  of 
the  sea,  and  new  phenomena  were  developed.  The  eruptions  going  on  in  the 
air  instead  of  under  the  sea,  lofty  cones  of  trachytic  and  phonolithic  lava,  of 
ashes  and  cinders,  were  gradually  formed.  These  eruptions,  In'caking  through 
the  origimd.  submarine  layers  of  trachytic  lava — breccia  and  tuff,  raised  them, 
and  left  tliem  as  we  now  find  them,  forming  a  more  or  less  regular  belt  round  the 
central  cones,  and  having  a  slight  inclination  from  the  centre  outwards.  These 
belts  I  shall  have  occasion  to  refer  to  under  the  name  of  "  tuff-craters,"  or 
"  cones  of  tuffs,"  or  "  craters  of  elevation."  In  the  coiu'se  of  time  the  vol- 
canic action  decreased,  and  we  must  now  imagine  that  tremendous  earthquakes 
occurred ;  that  parts  of  the  ne^^iy-formed  crust  gave  way  and  fell  in,  forming 
vast  chasms  and  fissures,  which  are  now  occupied  by  the  lakes,  hot-springs, 
and  solfataras. 

Thus  we  now  find  in  the  central  part  of  the  Northern  Island  an  extensive 
volcanic  plateau  of  an  elevation  of  two  thousand  feet,  from  which  rise  two 
gigantic  mountains,  Tongariro  and  liuaj^ahu.  They  are  surrounded  by  many 
smaller  cones,  as  Pihanga,  Kakaramea,  Kaharua,  Rangitukua,  Puke  Onake, 
Hauhanga.  The  natives  have  well  named  these  latter,  "the  wives  and 
childix'u  of  the  the  two  giants  Tongariro  and  Ruapahu ;"  and  they  have  a 
legend  to  tlie  effect  that  a  third  giant,  named  Taranaki,  formerly  stood  near 
these  two,  but  quarrelling  with  his  companions  about  their  wives,  was  worsted 
in  combat,  and  forced  to  fly  to  the  west  coast,  where  he  now  stands  in  solitary 
grandeur,  the  magnificent  snow  capped  beacon  of  Mount  Egmont  (eight 
thousand  two  hundred  and  seventy  feet).  These  are  the  three  principal 
trachytic  cones  of  the  Northern  Island. 

By  far  the  grand(  st  and  loftiest  of  the  three  is  Ruapahu,  whose  truncated 
cone,  standing  on  a  basis  of  about  twenty- five  miles  in  diameter,  attains  a 
height  of  nine  thousand  to  ten  thousand  feet  above  the  level  of  the  sea,  about 
three  thousand  feet  of  which  is  covered  with  glaciers  and  perpetual  snow. 
Ruapaliu,  like  Taranaki,  is  extinct.  Tongariro  alone  can  be  said  to  be  active. 
Dr.  Ilochstetter  distinguished  five  craters  on  Tongariro,  three  of  which  are,  to 
a  certain  extent,  active.  Steam  is  always  issuing  from  them,  and  the  natives 
state  that  from  the  principal  crater,  called  Ngauruhoe,  on  the  top  of  the  highest 
cone  of  eruption  (seven  thousand  five  lumdred  feet),  occasional  eruptions  of 
black  ashes  and  dust  take  place,  accompanied  with  loud  subterranean  noises. 
It  may  be  remarked  that  the  shape  of  the  cone  is  changing,  the  western  side, 
for  instance,  having,  during  the  great  earthcpiake  at  Wellington  in  ISSi, 
fallen  in,  so  that  the  interior  of  the  crater  is  now  visible  from  the  higher  points 
in  the  Tuhua  district  on  the  Upper  AVhanganui.  The  reraarkaljle  fact,  that 
snow  does  not  rest  upon  some  of  the  upper  points  of  the  Tongariro  system, 
M  hile  the  lower  ones  are  covered  all  the  winter  through,  shows  that  those  parts 
are  of  a  liigh  tem))erature. 

There  is  an  interesting  account  of  an  ascent  of  the  highest  cone  of  eruption 
by  Mr.  H.  Dyson,  commuidcated  to  the  "New  Zealander,"  1S51,  by  A.  S. 
Thomson,  M.D.  Mr.  Dyson,  in  1S51,  and  Mr.  BidweU,  in  1839,  ai'c  the  oiUy 
Europeans  who  have  ascended  the  highest  cone  of  Tongarii'o. 

The  second  active  crater  of  the  Tongariro  system,  at  tlie  top  of  a  lower  cone 
north  of  Ngaurulioe,  is  called  Ketetahi.  According  to  the  natives  the  first 
eruption  of  this  crater  took  place  simultaneously  with  the  Wellington  earth- 
quake of  ISoi.  From  Taupo  lake  Dr.  Ilochstetter  saw  large  and  dense 
volumes  of  steam,  larger  than  those  from  Ngauruhoe,  emerging  from  the  Kete- 
tahi crater.  The  thii-d  active  point  on  tlie  Tongariro  system  is  a  great  solfatara 
on  tlie  north-western  slo])e  of  tlie  range.     Tiie  hot  sulpliurous  springs  of  that 
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solfatara  are  often  visited  by  the  natives  on  account  of  the  relief  they  ex- 
perience in  respect  to  their  cutaneous  diseases. 

A  grand  imjn-cssiou  is  made  upon  the  traveller  by  those  t-wo  magnificent 
volcanic  cones,  lUiapahu,  shining  with  the  brilliancy  of  perpetual  snow,  Touga- 
riro,  with  its  black  cinder-cone  capped  with  a  rising  cloud  of  white  steam  :  the 
two  majestic  mountains  standing  side  by  side  upon  a  barren  desert  of  pumice, 
called  by  the  natives  One-tapu,  and  the  whole  reflected  as  by  a  mirror  by  the 
waters  of  Lake  Taupo. 

Lake  Taupo  is  twenty-two  English  miles  long  in  the  direction  from  Terapa 
to  Tapuaeharuru,  and  sixteen  broad.  It  is  surrounded  by  elevated  pumice- 
stone  plateaus,  above  two  thousand  feet  above  the  sea,  and  seven  liuudred  feet 
above  the  lake.  The  Waikato  river,  taking  its  rise  from  Tongariro,  flows 
through  the  lake,  traversing  the  pumice-stone  plateau  on  either  side.  In 
accordance  with  the  n.ames  already  proposed  for  the  middle  and  lower  Waikato 
Plains,  the  Taupo  country  will  form  the  Upper  Waikato  Basin. 

It  is  one  of  the  most  characteristic  features  in  the  structure  of  the  Northern 
Island,  that  from  the  shores  of  Taupo  Lake  an  almost  level  pumice-stone  plain, 
called  Kaingaroa  Plain,  stretches  at  tlie  foot  of  the  East  Cape  range,  with  a 
very  gradual  descent  to  the  coast  between  Whakatane  and  Matata.  A  plain 
which,  though  now  presenting  a  sterile  ai^pearance,  will,  I  hope,  at  no  distant 
day,  be  converted  into  fine  grassy  land,  capable  of  supporting  large  flocks  of  sheep. 

In  a  similar  way,  a  higher  volcanic  plateau,  consisting  of  trachytic  tuff  and 
breccia,  and  various  other  volcanic  rocks,  stretches  in  a  more  northerly  direction 
to  the  east  coast,  between  Maketu  and  Tauranga,  the  farthest  extremities  of 
which  reach  even  to  the  Auckland  district.  On  one  side  of  Ilauraki  Gulf,  the 
Coromandel  range  is  covered  with  tracliytic  breccia,  and  again,  on  the  west 
coast,  the  same  rocks  form  tlie  coa.st -range  from  Manukau  to  Kaii)ara.  This 
extensive  plateau  is  intersected  by  many  deep  valleys,  the  sides  of  which  are 
characterized  by  a  succession  of  remarkable  terraces.  The  same  plateau  is  also 
broken  in  many  places  by  more  or  less  reg^ilar  trachytic  cones,  from  one  thou- 
sand to  thiTc  thousand  feet  liigh.  If  we  take  a  wider  view  of  tlie  geological 
features  and  the  physical  outline  of  these  just  described  high  plains  and  plateaus 
consisting  of  regular  layers  of  trachytic  rocks,  breccia,  and  tuff,  we  shall  find 
that  the  steep  cones  of  Ruapaho  and  Tongariro  rise  from  the  centre  of  a  vast 
tuff-cone  of  extremely  gradual  inclination,  the  basis  of  wliich  occupies  the  whole 
country  from  shore  to  shore — from  east  to  west — having  a  diameter  of  one 
hundred  sea-miles,  and  forming  the  largest  cone  of  tuffs,  or  in  other  words  the 
largest  crater  of  elevation  in  the  whole  world. 

Intimately  connected  with  the  described  volcanic  phenomena  of  the  active 
and  extinct  volcanic  mountains  are  the  solfataras,  fumaroles,  and  hot  springs. 
They  are  found  in  a  long  series,  stretching  across  the  country  in  a  north-north- 
east direction,  from  the  active  crater  Ngauruhoe  in  the  Tongariro  system,  to 
the  active  crater  of  White  Island  (Whakari),  occupying  the  chasms  and  fissures 
already  referred  to. 

Tliere  is  only  one  other  place  in  the  world  in  which  such  a  number  of  hot- 
springs  are  found  that  have  periodical  outbursts  of  boiling  water,  that  is  in 
Iceland,  the  well  known  gcysirs  of  which  are  of  precisely  similar  character  to 
those  in  New  Zealand.  Although  there  may  be  no  single  intermittent  spring 
in  New  Zealand  of  equal  magnitude  with  the  great  geysir  in  Iceland,  yet  in  the 
extent  of  country  in  whicli  these  springs  occur,  in  the  inuncnse  number  of 
them,  and  in  the  beauty  and  extent  of  the  siliceous  incrustations  and  deposits, 
New  Zealand  far  exceeds  Iceland. 

On  tlie  soutlioni  extremity  of  Taupo  lake,  at  Tokaufl,  is  Pirori,  an  inter- 
mittent fountain  of  boiling  water,  two  feet  in  diameter,  sometimes  reaching  a 
lieight  of  more  than  forty  feet.     On  the  opposite  side  of  Taupo,  at  the  northern 
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extremity  of  the  lake,  liot-spriugs  agaiu  are  met  witli,  and  with  a  river  of  warm 
water  called  Waipaliilii,  which,  rising  in  the  extinct  volcanic  cone  of  Tauhara, 
falls,  in  a  vapour-crowned  cascade,  into  Taupo.  Descending  from  Taupo  by  the 
outlet  of  the  Waikato,  on  the  left  bank,  in  tlie  midst  of  a  great  number  of 
pools  of  boiling  mud,  is  a  fumarole  called  Kara))iti,  an  enormous  jet  of  high- 
pressiu'e  steam,  escaping  with  such  force  as  to  produce  a  sound  like  lettiug-olf 
the  steam  from  huge  boilers,  and  to  eject  to  a  great  height  sticks,  or  the  Uke, 
thrown  in  by  the  curious  traveller.  On  the  right  bank  is  the  funuirole  of 
similar  character,  called  Parakiri.  About  twenty-tive  miles  below  the  outlet  of 
the  AVaikato  from  Taupo,  at  Orakei-korako,  both  banks  of  the  rapidly-llowiug 
river  are  perforated,  in  more  than  a  hundred  different  places,  by  funuu-oles  and 
boiliug-springs,  mostly  intermittent.  Temimi-a-Homaitcraugi,  the  principal 
geysir,  throws  up  its  large  column  of  boiling  water  at  intervals  of  about  two 
hours  to  a  height  from  twenty  to  thu'ty  feet.  An  immense  volume  of  steam 
succeeds  each  jet,  and  the  water  then  suddenly  sinks  into  the  basin. 

At  Orakei-korako  the  Uue  of  hot-springs  crosses  the  Waikato,  and  continues 
along  the  foot  of  the  very  remarkable  Pairoa  range  on  the  eastern  side  of  the 
Waikato.  The  almost  perpendicular  western  side  of  this  ran^e  is  caused  by  an 
immense  "  fault"  in  the  volcanic  plateau,  corresponding  to  a  deep  fissiu-e  in  the 
earth-crust  from  which  sulphurous  acid,  sulpliuretted  hydrogen,  sulphur  and 
steam  are  continually  escaping,  wliile  huge  bubbles  of  boiling  ash-coloured  mud 
rise  to  the  surface. 

From  the  same  range  the  warm-water  river  Waikite  takes  its  origin.  On 
both  sides  are  deep  pools  of  boiling  water,  on  the  margins  of  which  we  dis- 
covered most  Ijcautiful  ferns,  hitherto  \mkuowu,  one  species  belonging  to  the 
genus  KepJu-olepis,  the  other  to  the  genus  Gotieoptcris.  These  ferns  are  re- 
markable not  only  for  their  elegance,  but  also  from  the  peculiar  circumstances 
imdcr  wliicli  they  exist,  as  they  are  always  siu-rounded  by  an  atmosphere  of  steam. 

We  now  come  to  the  well  known  Rotomahana,  the  most  wonderful  of  all  tiie 
wonders  of  the  hot-spring  district  of  NeAV  Zealand.  Whoever  has  once  had 
the  happiness  to  look  into  the  bhie  eyes  of  Otukapuarangi  and  Te  Tarata  am. 
never  forget  then-  charms ;  and  whoever  has  stood  beside  the  boiling  siu-f  of  the 
Ngahapu  basin  will  always  retahi  a  vivid  impression  of  its  terrors.  The  ter- 
races of  siliceous  deposit  on  the  shores  of  Rotomahana  are  unequalled  in  the 
world,  nor  is  there  anything  that  even  bears  any  resendjlance  to  them. 

On  the  Rotorualake  the  intermittent  boiling  springs  of  Whaka-rewarewa  are 
the  most  interesting.  Waikite,  the  principal  "ngawha,"  issues  from  the  top 
of  a  siliceous  cone  some  twenty  feet  high,  surrounded  by  several  smaller  gey- 
sirs,  mud-pools,  and  solfataras.  At  intervals,  sometimes  exteuLliug  to  many 
months,  all  these  "ngawhas"  begin  to  play  together,  and  form  a  scene  whicli 
must  be  most  wonderful  and  beautiful.  The  hot-springs  of  Ohiuemutu  form 
agreeable  bathing-places,  the  fame  of  which  is  abeady  established.  The  last  in 
the  line  are  the  great  solfataras  on  the  pumice-stone  plateau  between  Rotorua 
and  Rotoiti,  such  as  Tikitere  and  Ruahine. 

iUl  the  waters  of  these  springs  arc  derived  from  atmospheric  moisture, 
Mhich,  falling  on  the  high  volcanic  plateau,  permeates  the  surface  and  sinks 
into  hssures.  Taupo,  the  axis  of  which  corresponds  with  the  line  of  the  hot 
springs,  may  also  be  considered  as  a  viist  reservoir,  from  which  the  lower  springs 
are  supplied.  The  water,  sinking  mto  the  fissures,  becoiues  heated  by  the  still- 
existing  volcanic  fires.  High-pressure  steam  is  thus  generated,  which,  togetlier 
with  the  volcanic  gases,  clecompose  the  trachytic  rocks.  The  soluble  sub- 
stances are  thus  removed  by  the  water,  which  is  forced  up,  by  tlie  expansive 
force  of  the  steam  and  by  hydrostatic  pressure,  in  the  shape  of  boiling  springs. 
The  insoluble  substaiu'cs  form  a  residuum  of  white  or  red  fumarole  clay,  of 
which  the  hills  at  Terapa  round  Rotanudiana  and  the  Pairoa  consist. 
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All  the  New  Zealand  hot-springs,  like  those  of  Iceland,  abound  in  silica,  and 
ai'e  to  be  divided  into  two  distinct  classes,  the  one  alkaline,  and  the  other  acid. 
To  the  latter  belong  the  solfataras,  characterized  by  deposits  of  sulphur,  and  as 
never  forming  intermittent  fountains.  All  the  intermittent  springs  belong  to 
the  alkaline  class,  in  which  are  also  included  the  most  of  the  ordinaiy  boiling 
"sinings.  Sidphiirets  of  sodium  and  potassium,  and  carbonates  of  potash  and 
soda  are  the  solvents  of  the  silica,  which,  on  the  cooling  and  evaporation  of  the 
water,  is  deposited  in  such  quantities  as  to  form  a  striking  characteristic  in  the 
appearance  of  these  springs. 

To  enter  more  deeply  into  the  theory  of  these  phenomena  would  be  out  of 
place  here.  It  may  be,  however,  well  to  mention  that  numerous  facts  prove 
that  the  action  which  gives  rise  to  the  hot-springs  is  slowly  dimimshing. 

Ere  long  these  hot  springs  will  jiroljably  be  visited  by  many  travellers,  not 
only  for  the  sake  of  their  beauty  and  interest,  but  also  for  the  medicinal  Adrtues 
they  hare  been  proved  to  possess.  Already  many  Europeans  have  bathed  in, 
and  derived  benefit  from,  the  Avarm  waters  at  Orakei-korako  and  liotomahana. 

There  is  an  interesting  legend  current  among  the  natives  in  reference  to  the 
origin  of  these  hot  springs.  The  legend,  as  told  by  Te  IIeuhe\i,  the  gi'eat 
chief  on  the  Taupo  lake,  is  the  following : — "  The  great  chief  Ngatiroirangi, 
after  his  arrival  at  Maketu  at  the  tune  of  the  immigration  of  the  ]\Iaories  from 
Hawaiki,  set  otf  with  his  slave  Ngauruhoe  to  visit  the  interior,  and,  in  order  to 
obtain  a  better  view  of  the  country,  he  ascended  the  highest  peak  of  the  Ton- 
gariro.  Here  they  suffered  severely  from  cold,  and  the  chief  shouted  to  his 
sister  on  Whakari  (White  Island)  to  send  him  some  tire.  This  they  did. 
They  sent  on  the  sacred  fire  they  brought  from  Hawaika,  by  the  taniwhas 
Pupu  and  Ta  Haeata,  through  a  subterranean  passage  to  the  top  of  Tongariro. 
The  fire  arrived  just  in  time  to  save  the  life  of  the  chief,  but  poor  Ngauruhoe 
was  dead  when  the  chief  turned  to  give  him  the  fire.  On  this  account  the  hole 
throngh  which  the  fire  m;ide  its  appearance — the  active  crater  of  Tongarii'o — 
is  called  to  this  day  by  the  name  of  the  slave  Ngauruhoe ;  and  the  sacred  fire 
still  burns  within  the  whole  underground  passage  along  which  it  was  carried 
from  Whakari  to  Tongariro." 

This  legend  affords  a  remarkable  instance  of  the  accurate  observation  of  the 
natives,  who  have  thus  indicated  the  true  line  of  the  chief  volcanic  action  in 
this  island. 

Having  described  the  older  and  more  extensive  volcanic  phenomena  of  the  in- 
terior. Dr.  Hochstetter  proceeded  to  notice  the  later  phenomena  of  volcanic 
action  in  the  immediate  neighbourhood  of  Auckland. 

The  isthmus  of  Auckland  is  c<)mi)letely  perforated  by  volcanic  action,  and 
presents  a  large  number  of  true  volcanic  hills,  which,  although  extinct  and  of 
small  size,  are  perfect  models  of  volcanic  mountains.  These  hills,  once  the 
funnels  out  of  which  torrents  of  burning  lava  were  vomited  forth,  and  after- 
wards the  strongholds  of  savage  cannibals,  are  now  the  ornaments  of  a  hap])y 
land,  the  home  of  peacefid  settlers,  whose  fruitful  gardens  and  smiling  fields 
derive  their  fertility  from  the  substances  long  ago  thrown  up  from  the  fiery 
bowels  of  the  earth. 

Dr.  Hochstetter's  geological  map  of  the  Auckland  district  shows  no  less  than 
sixty  points  of  volcanic  eruption  within  a  radius  of  ten  miles ;  the  variety  of 
which,  together  with  the  regularity  of  their  formations,  gives  very  great 
interest  to  this  neighl)onrhood.  The  newer  volcanic  hills  round  Auckland  are 
distinguished  from  tiie  older  ones  in  the  interior,  not  only  by  their  age,  but  by 
the  dilfcrent  character  of  their  lava,  the  older  being  traeliytie,  while  the  Auck- 
land arc  all  basaltic.  The  difterenec  between  tracliyte  and  basalt  consists  in 
the  minerals  of  which  tlie  rocks  arecoin|)osed.  Tracliyte  is  eoinposed  of  a  mix- 
ture of  glassy  felspar  (sanidin)  and  hornblende  :  obsidian  and  punucc-stoue  are 
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the  usual  concomitants  of  tracliytic  lava.  Basalt  consists  of  a  minutely  crys- 
talline mass  of  felspar  mixed  with  augite ;  an  admixture  of  greenish  graius  of 
olivine  is  characteristic  of  basalt. 

In  order  to  gain  a  clear  idea  of  the  history  of  the  Auckland  volcauos,  Ave 
must  suppose  that  before  the  period  in  which  the  Auckland  isthmus  was  slowly 
raised  above  the  level  of  the  sea,  a  submarine  volcanic  action  was  already  going 
on.  The^  products  of  this  submarine  action  are  regular  beds  of  volcanic  ashes, 
which  form  highly  interesting  circular  basins  with  strata  always  inclining  from 
within,  outwards.  Several  striking  examples  can  be  mentioned,  as  the  Pupiiii 
Lake  on  the  north  shore,  Orakei  Bay  in  the  Waitemata ;  Geddcs'  Basin 
(Hopua)  at  Onehunga,  and  the  tidal  basin  (Waimagoia)  at  Panmure.  Pupuki 
Lake,  believed  to  be  bottomless,  has  been  ascertained  by  Captain  Burgess  to 
be  only  twenty-eight  fathoms.  The  excellence  of  the  sod.  of  Onehunga  and 
Otahuhu  is  owing  to  the  abundance  of  such  formations,  the  decomposed  strata 
of  which  form  the  ricliost  soil  that  can  be  met  with.  It  is  curious  to  observe 
how  tlie  shrewder  amongst  the  settlers,  without  any  geological  knowledge, 
have  picked  out  these  tuff-craters  for  themselves,  wliile  those  with  less  acute 
powers  of  observation  have  quietly  sat  down  upon  the  cold  tertiary  clays. 

After  the  submarine  formation  of  the  tulf-craters,  the  volcanic  action  con- 
tuming,  the  isthmus  of  Auckland  was  slov*ly  raised  above  the  sea,  and  then  the 
more  recent  eruptions  took  place  by  which  the  cones  of  scoria,  like  Mount 
Eden,  Mount  Wellington,  One  Ti-ee  Hill,  Mount  Smart,  Mount  Albert,  and 
Rangitoto,  were  formed,  and  great  outflowings  of  lava  took  place.  Many 
pecuUar  circumstances,  however,  prove  that  tliose  mountains  have  not  been 
Durning  all  simultaneously,  for  it  can  easily  be  observed  that  some  lava- 
streams  are  of  an  older  date  than  others.  In  general  the  scoria-cones  rise  from 
the  centre  of  the  tuff-craters  (Three  Kings,  Waitomokia,  Pigeon  Hid  near 
Howick) ;  but  occasionally,  as  in  the  instance  of  Mount  "Wellington,  they  break 
through  theii"  margins. 

The  crater  system  of  Mount  Wellington  is  one  of  the  most  interesting  in  this 
neighljourhood.  There  are  craters  and  cones  of  evidently  different  ages.  Tiic 
result  of  the  earliest  submarine  eruptions  is  a  t\iff-crater.  Tiie  Panmure-road 
passes  through  the  tufi-crater,  and  the  cutting  through  its  brim  exhibits  beau- 
tifidly  the  characteristic  outward-inclination  of  the  beds  of  ashes,  elevated  from 
their  former  horizontal  levels  by  the  eruptions,  which  threw  up  the  two  minor 
crater-cones  south  of  the  road,  one  of  which  is  now  cut  into  by  a  cpiarry. 
After  a  comparatively  long  period  of  quiescence,  there  arose  from  the  margin  of 
the  first  crater  system  the  great  scoria-cone.  Mount  Wellington,  from  the  three 
craters  of  which  large  streams  of  basaltic  lava  flowed  out  in  a  westerly  clii'ec- 
tion,  extending  north  and  south  along  the  existing  valleys  of  the  country,  one 
stream  flowing  into  the  old  tuff-crater,  and  spreading  round  the  bases  of  the 
smaller  crater-cones.  The  larger  masses  of  these  streams  flowed  in  a  south- 
westerly direction  towards  the  Manukau,  coming  into  contact  Avith  the  older 
and  long-before  hardened  lava-streams  of  One  Tree  Hill.  The  traveller  on  the 
Great  South  Road  wiU  observe  al)out  one  mile  east  of  the  "Harp  Inn,"  the 
peculiar  diiference  in  the  colour  on  the  road,  suddenly  changing  from  red  to 
black,  where  the  road  leaves  the  older  and  more  decomposed  lava-streains  of 
Mount  Welhngtou.  The  fanners  have  been  able  to  avail  themselves  of  the 
the  decorii))osed  lava-surface,  which  is  now  beautifullv  grass-covered,  but  not  of 
the  stone-field  of  the  newer  streams  from  Mount  Wellington  and  .Mount  Smart. 

The  caves  at  the  Three  Kings,  Pukaki,  Mount  Smart,  Mount  WelUngton, 
&c.,  are  the  result  of  great  bubbles  in  the  lava-streams,  occasioned  by  the 
generation  of  gases  and  vapour  as  the  hot  masses  rolled  onward  over  marshy 
plains.  These  bubbles  broke  down  on  their  thinnest  part — the  roof;  hence  the 
way  into  the  caves  is  always  directly  downward. 
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Examples  of  every  gradation  may  be  seen,  from  the  simple  tuff-crater  with- 
out any  cone,  to  those  which  are  entirely  filled  up  by  tlie  scoi'ia-cones. 
Especially  interesting  are  those  which  may  be  said  to  represent  the  middle 
state,  in  which  there  is  a  small  cone  standing  bke  an  island  in  a  large  tuif- 
crater,  and  surrounded  by  either  water  or  swamp.  Perhaps  tlie  most  perfect 
specimens  of  this  kind  occur  at  Otah'dru,  and  near  Captain  liaultain's  estate. 
Auckland  itself  is  but  over  the  centre  of  an  old  tnff-crater,  from  which  licry 
streams  once  issued,  and  which  has  thrown  out  its  ashes  towards  the  hill  on 
wliich  the  barracks  stand.  In  order  to  account  for  their  various  shapes,  it 
must  be  borne  in  mind  that  the  cones  of  scoria  were  once  higher,  but  on  the 
cessation  of  volcanic  action  they  sunk  down  in  cooling,  and  some  have  entirely 
disappeared. 

That  the  Auckland  volcanos  were,  in  the  true  sense  of  the  word,  "  burning 
mountains,"  is  proved  not  only  by  the  lava-streams,  which  are  immense  in  com- 
parison to  the  size  of  the  cones,  but  also  from  the  pear-shaped  volcanic  bombs 
which,  ejected  from  the  mountain  in  a  fluid  state,  have  received  their  shape 
from  their  rotary  motion  through  the  air.  That  their  eruptions  have  been  of 
couiparatively  recent  date,  is  shown  by  the  ashes  that  everywhere  form  the  sur- 
face, and  from  the  lava-streams  having  taken  the  course  of  the  existing  valleys. 
This  is  beautifully  exemplified  by  tlie  probably  simidtaneous  lava-streams  of 
Mount  Eden,  the  Three  Kings,  and  Mount  Albert,  which,  flowing  through  a 
contracted  valley,  meet  altogetlier  on  the  Great  Nortli  Hoad,  and  form  one 
large  stream  to  the  shore  of  the  Waitemata.  But  many  thousand  years  may 
have  passed  since  Uangitoto,  which  is  probably  the  most  recent  of  the  Auck- 
land volcanos,  was  in  an  active  state. 

Many  subjects  of  interest  were  passed  over  by  Dr.  Hochstetter  with  only  casual 
remarks,  such  as  the  quaternary  formation  in  the  Drury,  Papakura,  and  Waiuku 
flats ;  the  basaltic  boulder  formation ;  the  alluvial  formations  in  the  middle  and 
lower  Waikato  Basin,  and  other  places ;  and  the  changes  which  are  now 
going  on. 

The  materials  accumulated  during  his  six  month's  sojourn  in  New  Zealand 
will  require,  he  states,  several  years  of  labour  to  prepare  for  publication ;  but 
we  are  led  to  expect  valuable  resvdts  whenever  his  work  is  couinleted. 

Ancient  Canoes. — Dear  Sir, — There  being  now  reason  to  oelieve  that  the 
British  Isles  were  tenanted  by  human  beings  who  probably  crossed  over  from 
the  great  continent  of  Europe,  tlie  question  of  tlie  antiquities  of  canoes  becomes 
highly  hitcresting.  Very  primitive  indeed  are  these  ancient  canoes  whicli  have 
hitherto  been  found — simply  a  jjart  of  a-trunk  of  a  tree  split  and  liollowed  out 
with  rud(dy  formed  adzes  of  flint,  such  as  have  been  found  in  the  crannoges* 
in  Ireland. 

Seventeen  such  canoes  have  been  found  in  the  strata  formed  by  the  river 
Clyde ;  for  an  account  of  wliich  see  the  lecture  on  Geology,  given  by  his  Grace 
tlie  Duke  of  Argyll,  before  the  members  of  the  Glasgow  Athenaeum,  in  January 
of  last  year. 

From  the  fact  of  the  canoes  bciug  found  twenty  feet  below  the  surface,  ihere 
can  be  no  doubt  that  they  were  entombed  at  a  very  remote  period,  for  it  must 
have  re(|uired  a  long  time  for  those  canoes  to  liave  become  covere<l  to  that  ex- 
tent with  the  sand  and  gravel  brought  down  by  the  river,  iu  the  waters  of 
wliich  tliay  had  sunk.  Number's  of  similar  instances  might  be  adduced  of 
canoes  being  found  at  consideralile  deptiis. 

Of  the  canoes  above  alluded  to,  one  is  stated  to  have  been  found  in  digging 


*  See  the  "  Ontnlosnie  "^f  Antinnitios  of  Stnno,  &c.,  in  the  Royal  Iriwh  Academy."     Diil)liii 
M.  H.  (Jill. 
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tlie  foundations  of  St.  Enoch's  church,  Glasgow ;  anotlier  at  the  "  Tontine- 
Iniikliugs,"  at  the  Cross ;"  and  a  third  in  digging  the  foundations  of  the  new 
])rison.  In  the  Britisli  Museum,  the  Museum  of  the  Yorlcshire  Philosophical 
Society  at  York,  and  in  the  collections  of  other  societies,  at  Edinburgh,  Glas- 
gow, Newcastle,  &c.,  will  be  found  other  examples. — Yoiu's,  Edward  Tindall, 
BridUngton. 

Vegetable  Eossils  in  Elint,  &c. — Will  you  be  so  kind  as  to  inform  me 
in  your  "  Notes  and  Queries"  Avhether  any  vegetable  matter  has  yet  been  dis- 
covered in  flint  ?  I  have  been  anxiously  I'eading  any  articles  in  the  "Geologist" 
on  fossils  from  flints,  but  find  no  mention  of  such.  My  regards  were  particu- 
larly directed  to  the  subject,  by  discovering  embedded  in  red  tiint  what  appears 
to  be  a  portion  of  Coralluia  offirinulis,  as  a  living  specimen  would  be  called, 
with  this  dilfcrenee,  that  the  stem  seems  formed  of  minute  threads  jointed  at 
intervals.  The  fossil,  though  small,  is  quite  distinct,  and  the  terminal  cera- 
midia  look  like  little  pearls.  The  surface  of  the  flint  in  the  immediate  neigh- 
bourhood of  the  coralline,  if  it  be  such,  is  of  a  chocolate  colour. 

I  shall  be  much  obliged  if  you  will  have  the  goodness  to  direct  me  to  some 
not  expensive  work  on  the  limestone  and  lower  slate  formations  of  Ireland. 
— Very  truly  yours,  A.  de  S.  M. 

The  flints  of  the  chalk  occasionally  contain  fragments  of  fossil  wood,  and 
more  frequently  the  spores  of  Algals,  the  so-called  SpiniferiteH  of  Mantell's 
"  Medals."  Other  vegetable  fossils  are  rare  in  the  flints.  Possibly  the  minute 
CoraUma-like  object  in  the  flint  referred  to  may  be  a  Kodosarla,  one  of  the 
elongated  beaded  Foraminifera.  We  cannot  call  to  mind  any  work  treating  of 
the  limestone  and  slates  of  Ireland. 

Evidences  of  Ancient  Ice-action  near  Liverpool. — Dear  Sir, — The 
new  red  sandstone  in  this  neighbourhood  is  usually  covered  with  deposits  of 
hard  clay,  containing  rounded  stones  of  all  sizes,  from  that  of  a  pea  to  those 
five-  or  six  feet  in  circumference ;  in  some  cases  they  are  scratched  and  polished. 
There  are  also  beds  of  sand  and  gravel  containing  shells,  wliich  are  generally 
beneath  the  clay.  The  whole  of  these  deposits  are  referred  to  the  "  bouldcr- 
clay,"  or  "northern  drift."  It  is  assumed  that  the  clay,  sand,  gravel,  or 
boulder-stones  were  all  dropped  from  melting  icebergs  as  they  descended  from 
more  northern  latitudes.  I  am  not  aware  that  we  have  hitherto  had  any  other 
evidence  in  this  district  than  that  afforded  by  the  boulders,  though  that  evi- 
dence is  very  conclusive.  During  the  month  of  May  last  my  attention  was 
called  to  the  suljjcct  by  indications  of  ice-grooves  and  furrows  on  the  high 
ground  between  Parkhill-road  and  the  Dingle.  The  sandstone-rock  belongs  to 
the  conglomerate-beds  of  the  bunter-sandstone.  The  strata  dip  ten  degrees  to 
the  east.  The  striated  surface  has  been  covered  by  nine  feet  of  boulder-clay, 
part  of  which  ^^•as  removed  some  years  ago  for  brickmaking.  One  specimen 
exliil)ited  the  strongly  marked  parallel  lines  and  deep  grooves  which  ex- 
tended across  it.  Tlie  surface  from  which  it  was  obtained  dips  five  degrees  to 
the  north-east.  The  direction  of  the  lines  is  north-west  by  north,  or  more 
correctly,  forty-two  degrees  west  of  north,  allowing  twenty -four  degrees  for 
variation.  About  ten  yards  were  at  first  visible;  but,  by  enqiloying  a  labourer 
to  clear  away  some  of  the  clay,  at  least  twenty  square  yards  have  been  observed, 
and  no  doubt  the  same  appearances  extend  over  a  considerable  extent  of  surface 
beneath  the  boulder-clay.  If  this  worn  surface  resulted  from  the  action  of  ice, 
it  must  luive  been  from  the  grounding  of  icebergs  as  they  passed  over  the  por- 
tion of  rock  upon  which  it  is  found.  Li  the  valley  beyond  Eastham  the 
b()\dder-clay  contains  many  fragments  of  red  sandstone,  which  seem  to  have 
been  derived  from  the  high  land  already  alluded  to,  and  att'ord  further  indica- 
tions as  to  the  direction  of  the  prevailing  currents  of  the  glacial  sea. —  Geo. 
H.  Morton,  F.G.S.,  Liverpool. 
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EOSSIL  PlUJIT   FKOM   UrPER   CoAL   MEASURES,  NEAR  BOLTON. — DeAR  SiR, 

— Having  noticed  your  kindness  in  inserting  any  remark  upon  phenomena 
which  may  have  passed  under  the  notice  of  your  readers,  I  take  the  liberty  of 
making  the  following.  The  enclosed  is  a  fruit  I  have  obtained  from  a  quarry 
in  the  upper  coal  measures,  near  Bolton.  It  occurred  along  with  masses  of 
Tngonocaqiitm  oUriforme,  Noeggerathia,  &c.,  together  with  Calamites,  Sigillaria, 
Jjepidofh'inh-on,  and  Calmia,  &c. ;  and  the  upper  flag  shales  contain  numerous 
impressions  of  ferns,  chiefly  I^ecoptcris  lonchltica,  Neuropteris,  &c.     The  large 


Lign.  1. — Large  Fniit,  from  the  Upper  Coal  Measures,  near  Bolton. 

fruit  is  now  in  the  possession  of  Mr.  Binuey,  of  Manchester :  it  has  six  lobes, 
which  ascend  from  the  base  and  meet  at  the  summit,  and  it  is  larger  than  the 
usual  Trigonocaqnun.  Its  appearance  very  much  resembles  the  fruit  of  tlie 
Zaraia,  figured  in  vol.  i.  of  MauteU's  "  Medals  of  Creation."     The  smaller  fruit 


Lim.  2.— Small  Fruit,  from  the  Upper  Coal  Meaam-es,  near  Bolton.    Lign.  3.— Section  of 

Small  FiHiit. 

is  about  tlie  size  of  a  large  pea ;  it  is  nmch  like  tlic  larger,  but  its  lobes  are 
not  so  rounded ;  it  appears  to  be  the  young  of  the  other.  If  any  of  your 
readers  have  met  with  such  an  one,  and  will  let  me  know,  or  if  you  will  offer 
any  remarks,  it  will  oblige  yours,  John  Tavlor,  Levenshulme. 

Geology  op  Malta. — Sir, — Will  you  furnish  me  with  some  information  on 
the  subject  of  the  deposits  in  tlic  island  of  Gozo,  o(f  Malta? 

The  islands  of  Malta  and  Gozo  consist  of  Tertiary  rocks.  These  were 
described  in  18i3  by  Captain  Spratt,  who  with  Lord  Ducie  has  shice  prepared 
a  geological  map  of  these  islands.  In  the  Proceedings  of  the  Geological 
Society,  vol.  iv.,  p.  225,  &c.,  is  an  account  of  the  beds  found  in  the  islands, 
namely,  1st  and  uppermost,  coral- limestone ;  2,  yellow  sandstone  and  blue 
clay  ;  3,  freestone  ;  and  4,  semi-crystalline  limestone.  Tlicse  strata  lie  for  the 
most  part  horizontally,  tliough  faulted  aiul  crumpled  in  some  places.  In  the 
Bcnjemma  Hills  the  four  groups  of  beds  liave  a  thickness  of  about  six  hundred 
feet.  Professor  E.  Forl)es'  report  u])()u  the  fossils  accouipanied  Captain 
Spratt's  memoir.     Since  then  Dr.  Wright  has  figured  and  described  the  fossil 
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Echinoderms  of  Malta  iu  the  Aimals  of  Natural  History,  2ucl  series,  vol.  xv., 
p.  iUl,  &c. 

Ecliinoderms  are  abuudaut  iu  beds  Nos.  1,  2,  and  3,  and  are  found  also  iu 
No.  4.  Sharks  have  left  their  teeth  abundantly  in  No.  2 ;  and  remains  of 
other  fishes  are  frequent  iu  No.  3. 

New  Geological  Works. — Can  you  tell  me  whether  anything  like  a  com- 
plete list  of  all  the  works  on  geology  published  during  the  last  year  can  be 
procui-ed  ?  Such  a  list  would  of  course  include  new  editions  of  old  books, 
such  as  the  last  of  "  Siluria,"  Page's  "Handbook,"  &c.  And  then  with 
reference  to  the  "  works  of  art  in  the  drift ;"  do  you  know  of  any  resume  or 
analysis  of  this  question  ?  It  would  be  exceediug|y  interesting  to  have  the 
whole  evidence  collected,  in  order  that  one  might  study  and  compare  the 
various  hypotheses  at  a  glance,  so  to  speak. — H.  D. 

"With  respect  to  works  of  art  in  the  drift,  such  a  work  is  in  contemplation 
by  the  editor  of  this  magazine.  Bent's  Monthly  Literary  Advertiser  is  sup- 
posed to  give  a  list  of  all  new  English  books  and  new  editions.  We  shall  give 
this  topic  further  consideration,  as  to  whether  we  can  render  the  pages  of 
this  magazine  useful  in  this  respect.  No  resume  of  the  memoii's,  papers,  notes, 
discourses,  lectures,  letters,  &c.,  about  the  flints  is  yet  made. 

Preservation  or  Coal  Plants  in  Cabinets. — Sir, — I  have  some 
specimens  of  coal  shale,  which  as  usual  bear  upon  theii*  respective  surfaces  im- 
pressions of  Perns,  Calamites,  &c.  Several  of  the  impressions  being  rather 
indistinct,  I  wish,  if  possible,  to  render  them  more  apparent,  but  in  such  a 
maimer  as  not  to  injure  them  in  any  way.  If  I  mistake  not,  I  have  somewhere 
seen  it  remarked  that  this  object  may  be  accomplished  by  gently  brushing  over 
the  surface  a  weak  solution  of  Canada  balsam  dissolved  in  turpentine ;  but  as 
I  am  doubtful  as  to  whether  such  be  the  case,  1  have  ventured  to  refer  myself 
to  you  for  the  desired  information. — Yours,  &c.,  Amator  Nature. 

Coal  plants  are  very  commonly  much  injured  by  collectors  themselves,  by 
being  washed  in  water.  Specimens  will  of  course  get  dusty  in  the  cabinet,  and 
recourse  is  naturally  had  to  water  for  cleansing  them.  Water  is  also  fre- 
quently applied  to  heighten  the  contrast  of  their  dark  coally  substance  iu 
ordinary  exammatious,  but  the  process  of  wettiug  is  always  ruinous  to  the 
specimens.  Appreciating  the  value  of  a  proper  means  of  preserving  coal-plants, 
we  have  submitted  our  correspondent's  question  to  our  friend,  Mr.  S.  P.  Wood 
ward,  of  the  British  Museum,  who  tells  us  that  he  liuds  it  "  necessary  to  var- 
nish, in  some  way,  the  coal-shale  ]ilants,  both  for  the  pur])ose  of  making  them 
more  distinct  at  a  little  distance,  and  also  to  enable  them  to  be  sponged  when 
they  get  dusty. 

"  1  have  seen  fossils  varnished  with  Canada  balsam  at  the  Geological  Society, 
some  years  ago,  but  it  never  appeared  to  answer  for  any  length  of  time.  The 
balsam  got  soft  in  hot  weather ;  dust  adhered  to  it ;  and  after  a  time  it  was 
always  opaque. 

"  i  am  now  trying  some  very  thin  and  pellucid  white  lac  vaniish,  of  Eowney's, 
which  is  soluble  in  spirits  of  ^rinc.  I  usually  endeavour  to  apply  it  the  fossil 
ouly,  and  not  to  the  matrix;  and  keep  it  so  mucli  diluted  as  not  to  make  tlie 
surface  shine  more  than  1  can  possibly  help.  This  varnish  is  also  useful  for 
protecting  one  part  of  a  specimen  wliile  another  part  is  being  subjected  to  the 
action  of  wet  for  the  purpose  of  cleaning  it." 

Geology  of  Cornwall. — Sir, — As  i  intend  visiting  Cornwall  this  summer, 
I  should  feel  much  obliged  for  any  information  you  could  give  me  through  the 
"  Geologist"  as  to  the  nature  of  the  strata  in  that  county,  more  particularly 
near  Truro,  or  ou  the  coast  near  the  "  Deadman"  and  "  Gull"  rocks,  or  "  Ger- 
ran's  Bay,"  and  what  fossils  are  generally  ft)uud  there. — Yours,  &c..  Delta. 

The  rocks  of  Cornwall  arc  chielly  slaty  schists,  termed  "  killas,"  and  granite, 
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with  veins  of  granite  and  porphyry,  termed  "  elvans,"  &c.  In  the  valleys 
towards  the  sea  are  often  thiclc  accumnhitions  of  gravel  and  other  alluvial 
matters,  with  peaty  deposits,  from  which  stream-tiu  is  obtained.  Round  about 
Truro  the  schistose  rocks  prevail.  The  Deadmau  is  composed  of  slate-rock, 
supposed  to  be  of  Lower  Silurian  age,  which  reaches  up  to  Pentuan,  and  yields 
a  few  fossils  at  Great  Peraver,  north  of  Gorran  Haven.  The  quartz-roek  of 
the  Great  Cam  yields  also  a  few  fossils,  and  some  have  been  found  at  Porth 
Caerhays.    The  fossils  are  chiefly  Orthis  and  Trilobites. 


KEVIEWS. 


Map  of  Skipton.    By  T.  Cueley,  C.E.,  T.G.S.    1860. 

We  have  on  a  former  occasion  noticed  one  of  Mr.  Curley's  local  ma])s,  and 
we  are  glad  to  find  that  he  continues  to  append  sections  and  details  of  geolo- 
gical phenomena  exposed  in  the  works  of  which  he  has  the  direction.  The 
present  map  has  been  executed  for  the  local  Board  of  Health  of  Skipton ;  and 
shows  the  lines  of  the  new  sewers  and  the  position  of  the  new  water  reservoir 
and  filter  beds.  The  principal  geological  section  given  is  along  the  line  of 
the  main  sewer,  through  the  Castle  to  Storem's  Lathe,  showing  the  carboni- 
ferous limestone  with  its  anticluial  axis  and  the  superficial  gravels,  sands,  and 
alluvial  deposits. 

Amongst  the  numerous  other  sections  exposed  in  the  works  in  various  other 
streets  and  roads,  we  notice  the  occurrence  of  mammahan  bones  in  peat,  below 
gravel,  in  that  of  Water-street ;  of  a  shell-marl  containing  Pln/.^a  foiitcn/la  in 
that  of  Thanet-street ;  and  a  gravel  containing  ])oidders,  some  as  much  as  three 
and  a-quarter  tons  in  weight,  in  that  of  Newmarket-street. 

The  map  is  very  nicely  and  carefully  executed  ;  and  the  geological  details, 
from  their  reliableness,  i-ender  it  a  valuable  record  of  the  local  stratigrapliical 
conditions. 


A  Comparative  Vinw  of  the  Unman,  and  Animal  Frame.     By  B.  Waterhouse 
Hawkins,  F.L.S.,  P.G.S.     London  :  Chapman  and  Hall.     1860. 

The  object  of  this  work  is  to  give  a  comparative  view  of  the  variations  in 
form  of  the  bony  skeleton  or  framework  of  those  animals  most  frequently  re- 
quired by  the  artist,  designer,  or  ornamentist ;  and  most  admirably,  by  judicious 
arrangeuient  and  skilfulness  of  delineation  is  this  end  attained.  Wliether  we 
wish  to  com[)arc  vertebral  columns,  ribs,  arms  and  fore-limbs,  legs  and  hind- 
limbs,  or  to  study  any  individual  or  particular  bones,  m  these  plates  we  have  at 
once  not  only  faithful  portraits  of  tlic  objects,  but  we  find  the  attitudes  of  tlie 
figures  so  thoughtfully  posed,  that  we  can  carry  the  comparison  at  once  even 
to  the  difFerent  actions  these  bones  or  pai'ts  arc  subjected  to  in  the  different 
animals  by  similar  movements.  They  show,  too,  nun-e  completely  than  any 
plates  we  can  remember  to  have  seen,  tlie  true  arcliety])al  phiu  of  the  vertebrate 
skel(!ton  and  the  subservient  modifications  it  has  undergone  in  its  ada])tation  to 
the  wants  and  retpiirements  of  tlie  various  grades  and  classes  of  animals. 
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GEOLOGICAL       LOCALITIES.— N'O.    I. 

FOLKESTONE. 

By   S.   J.   ILackie,   F.G.S.,   F.S.A. 

(Continued  from  j^ age  131.^ 

"Where  now  is  that  gi'eat  fanereal  mass  ?  Where  now  that  two 
thousand  feet  of  ocean  mud  and  sand  ?  All  round  the  rim  of  the 
great  Wealden  area  the  basset-edges  of  that  thick  mass  crop  out, 
bearing  on  then-  cliiF-like  do-^vns  patches  of  red  loam,  gi'avel  and 
round  flint-pebbles — remnants  that  mark  the  ravages  of  time  and 
physical  forces  upon  the  rock-beds  of  yet  another  age,  in  which  that 
great  Cretaceous  mass  was  slowly  raised,  bearing  as  it  were  on  its 
shoulders  the  ever-forming  ooze,  fiUed  with  the  relics  of  other  inter- 
vening forms  of  life  that  reigned  in  that  vast  interval  between  the 
Secondary  period  and  our  own. 

The  story,  then,  is  not  half  told ;  and  we  must  not  pause  at  the 
simple  piling  by  the  tides  and  sea-currents  of  the  more  than  thou- 
sand feet  of  greensand,  gault,  and  chalk,  and  the  Tertiary  sands  and 
clays  on  these,  but  we  must  read  on  in  the  record-book  that  Nature 
keeps,  and  glean  other  facts  and  other  scenes  from  its  stony  pages. 

Slowly  Avas  the  great  Cretaceous  mass  heaved  by  some  internal 

power  into  a  giant  dome,    some   forty  miles  across.     Slowly   as  the 

intumescence  of  this  vast  mound  increased  and  raised  the  upper 

beds,  the  waves  of  the  ever-active  sea  cut  them  into  cliffs,  and  sUced 

VOL.  III.  2  c 
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them  off,  carrying  away  the  debris  to  form  the  Tertiary  mud  and 
sands,  which  in  turn — uplifted,  too,  with  the  expanding  ground — 
were  also  partly  sHced  away,  leaving  the  patches  and  remnants  we 
have  observed  upon  the  summits  of  those  chalk  downs,  which  record 
the  fii'st  act  in  the  long  period  of  denudation  associated  with  the  uprise 
of  the  Wealden  tract.  Slowly  in  this  way  did  the  sea  do  its  antago- 
nistic work,  until  the  inner  domes  of  gault  and  greensand  were  cut 
down  to  neai4y  level  plains  encircling  one  and  another  round  the 
central  Wealden  beds,  which,  like  an  island,  stood  out  last  in  the 
midst. 

Nor  is  the  story  ended  now.  England  and  France  were  then 
united  lands  ;  no  "  narrow  straight"  separated  two  nations  of  emula- 
.tive  men,  but  the  hairy  mammoth,  the  giant  elk,  the  thick-skinned 
hippopotamus,  and  other  of  the  great  beasts  of  that  marvellous  age 
of  gigantic  forms  which  preceded  and  joined  on  to  the  age  of  man  the 
ages  of  the  irrevocable  past  wandered  across  and  lived  and  bred  in 
the  forests,  caves,  or  marshes  of  our  land. 

Slowly  as  the  intumescence  proceeded,  there  opened  out  wider  and 
wider  a  long  fracture  through  the  uprising  land,  up  which  the  sea 
washed  daily  and  nightly,  with  high  swelling  tides,  that,  pent  up  by 
the  cliff-walls  of  the  crack,  eddied  back  at  ebb  with  monstrous  force, 
and  carved  out  at  either  end  the  triangular  edentations  which  still 
form  the  openings  of  the  British  Channel.  Sweeping  round  in  then* 
eddyings  as  restrained  by  the  ridge  of  land  that  formed  the  bamer 
to  their  onward  passage,  these  pent-up  tides  scoured  the  Wealden 
plains,  and  strewed  the  bases  of  the  dovnis  with  half-worn  flints  and 
gravel.  To  explain  this  more  fully  I  have  drawn  a  rough  sketch  of 
the  English  Channel,  vnth  the  narrow  neck  of  land  which  may  be 
presumed  to  have  existed  there  during  at  least  the  early  part  of  the 
Pleistocene  age. 

We  all  know  that  the  great  tidal  wave  striking  the  land  at  the 
Lizard  Point,  in  Cornwall,  parts  in  two,  or  bifm-cates,  one  tide  msh- 
ing  up  the  Channel,  the  other  swinging  round  the  whole  extent  of 
the  coasts  of  Wales,  Scotland,  and  the  East  of  England,  until  it 
meets  and  collapses  with  the  Channel  tide,  off  Pegwell  Bay. 

In  those  geologic  times  to  which  we  have  referred,  the  narrow 
isthmus  which  stretched  across  from  Folkestone  to  Boulogne  barred  the 
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onward  progress  of  the  waters  ;  tlie  flood-tide  striking  against  wliicli 
would  bend  over  to  one  side,  as  indicated  by  the  direction-arrows  in 
the  lignograph,  until  the  time  of  ebb,  when  it  would  flow  out  with  a 
strong  current,  carrying  with  it  the  debris,  and  thus  the  cause  of  the 
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Lign.  19.— Theoretical  Map  of  the  Action  of  the  Cliannel  Tides  in  the  Denudation  of  the 

Wealden  Area. 

The  outlines  of  England  and  France  have  been  adopted  as  they  are  now  delineated  on 
ordinary  maps,  and  no  attempt  at  restoration  has  been  made.  At  the  "peninsula"  period 
referred  to  the  channel  must  have  been  narrower  ;  but  the  outlines  of  the  coast  would  pro- 
bably have  so  nearly  approximated  to  the  present  coast-lines  as  to  render  them  sufficiently 
accurate  for  the  elucidation  of  om-  theoretical  speculatioti.  The  dotted  curves  radicate  the 
hourly  progress  of  the  tidal  wave ;  the  inteiTupted  lines  with  occasional  arrows  show  the 
chief  direction  and  force  of  the  tidal  stream  in  flowing  and  ebbing,  by  which  the  denudation 
of  the  Weald  is  presumed  to  have  been  effected.  The  existing  coast-line  of  the  Wealden  area, 
the  Boulogne  coast,  and  the  cliffs  of  Dover  and  Calais  are  indicated  by  faint  shaded  outUncs, 
as  are  also  the  river-valleys,  or  cross-fractures  of  the  Weald  district,  the  central  ridge  of 
which,  or  axis  of  elevation,  is  shown  by  the  line  composed  of  alternate  bars  and  dots. 


clean  surface  of  the  Weald  and  the  general  absence  in  the  few  supei"ficial 
deposits  of  any  organic  remains,  the  denudation  being  a  tidal  one. 

The  cross-fracture  valleys  on  the  south  side  of  the  Wealden  anti- 
clinal, or  central  ridge  of  elevation,  would  have  afforded  numerous 
openings  on  the  English  side  of  the  channel-crack,  up  which  the  pent 
tide  would  have  poured,  and  hence  the  reason  why  the  greater  denu- 
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dation  of  the  Wealden  area  than  of  the  cbalk  and  other  cretaceous 
rocks  on  the  French,  or  more  soHd  coast. 

Worn  by  the  incessant  beating  of  the  waves  and  inishing  of  the 
tides,  the  narrow  isthmus,  stretching  from  Folkestone  to  Boulogne, 
that  formed  the  last  connecting  link  was  broken  through,  and  the 
Channel  tidal-wave  passed  on  to  meet  its  brother-wave,  which, 
parted  fi-om  it  at  the  Lizard  Point,  had  swept  round  the  British 
Isles  to  face  it  again  in  the  "  narrow  sea."  The  form  and  direction 
of  this  old  channel-crack  may  even  now  be  traced  on  any  nautical 
map  by  a  pencil  line  run  over  the  marks  of  greatest  depths,  as  noted 
in  fathoms  for  the  sailor's  guidance ;  and  the  degi-aded  shoal-ridge  of 
the  old  isthmus  may  in  like  manner  be  perceived  by  the  shallowness 
of  the  soundings,  noted  in  like  manner. 

The  first  evidences  of  the  former  connection  of  our  island  with  the 
continent  of  Europe  were  suggested  by  an  old  author  on  British 
antiquities,  one  Richard  Yerstegan.  In  his  fourth  chapter  Verstegan 
treats  of  the  "  He  of  Albion,"  and  "  how  it  is  shoAvn  to  have  beene 
continent,  or  fimie  land  mth  Gallia,  now  named  France,  since  the 
floud  of  Noah."  After  discussing  the  various  contentions  as  to  the 
origin  of  the  name  Britaine,  recapitulating  the  fabulous  narrations 
about  King  Brut,  and  giving  his  opinions  on  the  ancestry  of  Britons, 
he  proceeds  to  the  performance  of  his  promise  in  showing  Albion 
"  anciently  to  have  beene  firme  lande  with  Gallia." 

His  notions  of  the  first  conditions  of  land  and  sea  arc  ver}^  pri- 
mitive, and  highly  tinctured  with  the  ancient  diluvial  doctrines,  and 
of  com'se  Verstegan  goes  back  to  the  beginning,  as  all  authors  of  his 
age  are  fond  of  doing  so.  Antiquaries  of  that  day  attempted  to  trace 
pedigrees  back  to  Adam,  and  have  been  well  characatured  by  Butler 
in  his  "Hudibras"  for  their  pains;  and  Verstegan,  the  incipient 
geologist,  goes  back  to  the  first  division  of  the  waters  from  the  dry 
land,  and  argues  as  the  waters  were  gathered  together  in  one  place, 
"  so  consequently  there  were  no  islands  before  the  flood  of  Noah." 

His  observations,  however,  on  the  ancient  connection  of  the  lands 
on  either  side  of  the  Chaimel  are  acute  and  perspicuous. 

"  That  our  He  of  Albion  hath  bin  continent  with  Gallia,"  says  he, 
"  hath  beene  the  opinion  of  divers,  as  of  Antonius  Volscus,  Domi- 
nicus  !RIarius  Niger,  Servius  Honoratus,  the  French  poet  Bartas,  our 
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counti-iemen,  M.  John  Twine,  and  M.  Doctor  Richard  Wliite,  with 
snndrie  others ;  but  these  authors,  folloAving  the  opinion  one  of  the 
other,  are  rather  content  to  thinke  it  sometime  so  to  have  bin  than 
to  labour  to  find  out  by  sundiy  pregnant  reasons  that  so  it  was 
indeed. 

"  The  fii-st  appearance  to  move  hkehhood  of  this  thing  is  the 
neemes  of  land  betweene  England  and  France — to  iTse  the  modem 
names  of  both  countries — that  is,  from  the  clifs  of  Dover  unto  the 
like  cliffs  lying  betweene  Calis  and  Bullin,  for  from  Dover  to  Calis 
is  not  the  neerest  land,  nor  yet  are  the  soils  alike  ;  the  shore  of 
Dover  appearing  unto  the  saylers  high  and  chalkie,  and  the  shore  of 
Cahs  low  and  altogether  sandie,  and  in  like  manner  the  English 
shore  towards  Sand-svich,  which  is  more  directly  over  against  Calis 
than  Dover  is,  also  doth. 

"  These  clifs  on  either  side  the  sea,  lying  just  opposite  the  one 
unto  the  other,  both  of  one  substance,  that  is,  of  chalke  and  flint,  the 
sides  of  both  towards  the  sea,  plainely  appearing  to  bee  broken  off 
from  some  more  of  the  same  stuffe,  or  matter  that  it  hath  sometime 
by  nature  been  fastened  unto  ;  the  length  of  the  said  clifs  along  the 
sea-shore  being  on  the  one  side  answerable  in  effect  to  the  length  of 
the  verie  like  on  the  other  side,  and  the  distance  between  both,  as 
some  skilful  saylers  report,  not  exceeding  twenty-four  English  miles, 
are  all  great  arguments  to  prove  a  conjunction  in  time  long  past  to 
have  beene  betweene  these  two  countries,  whereby  men  did  passe  on 
drie  land  from  the  one  unto  the  other,  as  it  were  over  a  bridge  or 
isthmus  of  land,  being  altogether  of  chalke  and  flint,  and  containing 
in  length  about  the  number  of  miles  before  specified,  and  in  bredth 
some  sixe  EngUsh  miles  or  thereabouts,  whereby  our  countrie  was 
then  no  Hand,  but  peninsula,  being  thus  fixed  on  to  the  maine  con- 
tinent of  the  world." 

In  the  quaint  sententious  language  of  this  extract,  so  character- 
istic of  the  style  adopted  by  authors  of  the  early  part  of  the  seven- 
teenth century,  there  are  many  striking  tniths  which  the  judgment 
of  the  reader  will  at  once  perceive. 

Desmarest,  in  1753,  in  his  memorable  paper,  read  before  the 
Societe  d'Emulation  of  Amiens,  repeated  the  evidences  previously 
brought  fom'ard  by   Yerstegan,   but   carried  them  a   step   farther, 
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in  definitely  showing  the  coincidence  of  the  Hke  forms  of  animals 
and  of  vegetation  existing  on  both  sides  of  the  straits,  dwelling 
strongly  on  the  presence  in  both  countries  of  certain  noxious  animals 
which  were  not  likely  to  have  been  brought  over  by  man. 

The  investigations  of  Mr.  Martin  and  Dr.  Mantell,  extended  since  by 
other  eminent  English  geologists,  and  the  theoretical  arguments  of 
upheaval  and  cross-fracture  of  the  Wealden  area  by  Mr.  Hopkins, 
have  all  strengthened  and  confirmed  the  conclusion  of  the  former 
union  of  the  two  countries,  which  may  now  be  regarded  as  thoroughly 
established. 

As  it  is  not  always  easy  to  determine  in  the  study  of  Nature  the 
why  and  the  wherefore  of  all  we  see,  so  masked  as  it  may  be  by 
transmissional  fancies  and  obscurities,  there  may  yet  be  a  laidiment 
of  truth  in  most  traditions.  In  more  than  one  case  the  investigations 
of  geology  have  given  something  like  a  foundation  in  reality  to  tales 
that  were  before  considered  only  within  the  bounds  of  fiction.  So 
that  at  last  we  have  even  come  to  regard  fiction  itself  as  drawing 
upon  reality  for  its  creations  ;  and  popular  superstitions  as  founded 
on  some  original  occurrences,  or  as  illiterate  transformations  of  not 
untruthful  deductions.  The  recent  discoveries  of  fossil  relics  of 
human  workmanship  lend  still  greater  probability  to  the  idea  that 
many  of  the  old  fanciful  legends  may  have  been  based  upon  primitive 
facts  or  existences  in  very  remote  times  indeed  :  and  I  think  we 
should  not  quite  regard  as  an  idle  inquiiy  some  researches  into 
the  origin  and  bearings  of  the  remarkable  tales  of  losses  of  land 
and  catastrophes  which  for  centuries  have  been  current  alike, 
with  very  remarkable  coincidence,  in  Cornwall,  in  Wales,  and  in 
Brittany. 

Is  it  not  indeed  possible  that  the  incidents  referred  to  might  have 
been  far  more  remote  in  antiquity  than  the  Armorican  race  from 
whom  these  tales  have  been  directly  handed  down  to  us,  or  than  the 
Scandinavian  tribes  from  which  the  Armoricans  have  been  by  some 
antiquaries  thought  to  have  derived  them.  If  primitive  man  was  the 
associate  of  the  mammoth,  why  from  primitive  men  should  not  have 
come  do^^^^  to  us  the  legend-mystified  history  of  the  channel-fissure  ; 
and  in  the  legendary  losses  of  land  may  there  not  be  some  original 
truthfulness  of  reference,  in  remote  antiquity,  to  some  great  catas- 
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trophe  connected  with  its  opening  ont.  Is  it  impossible  that  in  a 
first  or  final  upbui'st  "  forty  miles  which  erst  were  land,"  should  "  now 
be  sea ;"  and  the  similarity  of  the  mammalian  deposits  in  both  coun- 
tries proves  that  the  complete  severance  had  not  taken  place  during  at 
least  the  earlier  part  of  the  Pleistocene  era,  and  it  is  therefore  certain 
that  the  final  disruption  must  have  occurred  only  immediately  preced- 
ing, if  not  actually  within,  the  limits  of  the  human  era,  as  now 
ante-dated  by  recent  discoveries. 

But  let  us  now  return  again,  after  this  digression,  to  the  Gault, 
and  as  we  are  at  Lympne,  we  may  as  well  vary  our  route,  and  get 
back  to  the  Folkestone  shore  through  the  waving  corn-fields  and 
"  meadows  gi'een."  On  our  left  the  chalk  downs  rear  their  grass-clad 
slopes,  brown  and  arid — always  with  the  same  parched,  hungry  look, 
whether  the  woods  and  fields  below  are  verdant  in  the  emerald  greens 
of  spring,  painted  with  the  rosy  hues  of  flowery  summer,  or  golden 
in  the  autumn's  brighter  tints,  when 

"  O'er  the  leaves  before  they  fall 
Such  hues  hath  Nature  thrown, 
That  the  woods  wear  in  sunless  days 
A  sunshine  of  their  own." 

Even  in  winter  they  change  not,  and  when  the  snow  is  on  the  ground, 
the  bare  slopes  of  the  chalk-downs  stand  out  brown  and  arid  just  the 
same  as  when  the  hot  air  \'ibrates  and  flickers  in  the  estive  sun- 
beams. 

Every  now  and  then,  in  the  plain  below,  are  pits  sunk  in  the  super- 
ficial brick-earth,  and  as  we  pass  through  Cheriton  a  tall  conical 
chimney  marks  the  site  of  a  tile-kiln.  The  clay  for  the  tiles  is  dug 
out  of  the  Gault,  and  round  the  pug-null  are  scattered  heaps  of  little 
black  phosphatic  nodules  and  casts  of  shells  and  crabs,  the  refuse  of 
the  washinsrs. 


(To  be  continued.) 
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KOTICE  OF  THE  FOSSIL  REMAINS  OF  A  NEW  FRESH- 
WATER  MOLLUSC  FROM  THE  LOWER  LONDON 
TERTIARIES. 

By  F.  E.  Edwaeds,  F.O.S. 

In  making  the  excavations  now  in  progress  for  the  formation 
of  the  gi'eat  South  High  Level  Sewer  in  the  neighbourhood  of  Peck- 
ham  and  Dulwich,  the  works  have  been  carried  through  a  series  of 
deposits,  constituting  part  of  the  lower  London  Tertiaries,  and  dis- 
tinguished by  Mr.  Prestwich  as  the  "Woolwich  and  Reading  series." 
As  I  learn  from  Mr.  Charles  Rickman,  the  able  and  zealous  curator  of 
the  Lambeth  Museum  of  Natural  History,  who  has  laboured  assi- 
duously in  collecting  the  fossil  remains  found  in  them,  these  deposits 
at  Duhvich,  at  the  depth  of  twenty-five  feet  from  the  stu'face,  com- 
prise a  bed  of  'grey  sand,  and  below  this,  at  a  depth  of  about  forty 
feet,  and  intercalating  a  bed  of  clay  containing  shells  and  a  bed  of 
Ostrece,  a  b^nd  of  hard  compact  sandstone,  veiy  slightly  calcareous,  ap- 
parently Menti(i5al  'with  ttat  at  Lee,  referred  to  by  Mr.  De  la  Conda- 
mine  as  known  there  by  the  name  of  the  "  cockle.''  '  They  contain  re- 
mains of  Ostrea  ienera  (Sow.),  0.  pulchra  (So'iv.),  0.  Bellovacma 
(Lamk.),  0.  elephantopus  ?  (Sow.),  a  ^T/sso-arca  somewhat  resembling 
Arcd  (By^so-aicd)  CdUliaudi  (Bell.)  from  the  Nummulitic  beds  of  Nice, 
Cyrena'cilMifo'i'iHib  (¥eT.y,'G.  clepehlita,  (Sow'.)v  (7.  cordcda  (Moms), 
a  new  species  ofOi/reha,  which  has  been  named  by  Mr.  Rickman 
C.  DulioicthUnfft^^'''Modiol'cv'MitchelU  (Morr.)  ?,  a  Z7/w"o  closely  re- 
sembliiig,  if  not  ideiiUcal  with,  Unio  Solandri  (Sow.),  another  mi- 
described  species  of  Uriio,  Cerithium  funatum  (Mant.)j  Melanatria 
7n^^an(nd6s'\S6WS),  toibre  generally  known  as  Melania  in^inata  (Dif.), 
Ccdyplraca  trocliifoi'hiis  (Lamk.),  a  large  and  undetermined  species  of 
Teredina  (?),  Palndina  lenta  (Sol.),  another  large  species  of  Paludina, 
much  like  PaZMcZ/«-a  aspera*  (Michaud),  from  the  freshwater  lime- 

*  This  is  probably  the  species  recorded  by  Mr.  De  la  Condamiiie  as  P.  Des- 
noyersi  (Desh.)  ;  that  species,  however,  appears  to  be  more  globose  than  the  Dul- 
wich shells. 


EDWARDS— ox   PITHAEELLA    RICKMANI.  '209 

stone  of  Rilley-lar-Montagne,  and  other  estiiarine  forms;,  and  also 
masses  of  leaves  of  trees,  and  other  vegetable  remains.  Associated 
%vith  these  are  found,  sparingly  in  the  clay,  but  rather  more  plenti- 
fully in  the  sandstone  band,  the  remains  of  an  undescribed  spiral 
shell,  which  were  at  first  referred  to  the  genus  Valuta,  because  the 
imperfect  casts,  in  which  condition  only  they  were  then  found,  pre- 
sented a  close  resemblance  to  casts  of  the  well  known  Bog-nor  fossil, 
Yoluta  denudata.  Tolerably  perfect  specimens  have  been  since  ob- 
tained, and  from  these  it  appears  that  the  columella  is  without 
the  plaits  characteristic  of  that  genus,  and  that  the  base  of  the  shell 
is  rounded  and  entu'e,  and  without  transverse  fun-ows.  The  shells, 
therefore,  must  be  referred,  not  to  the  genus  Voluta,  but  to  some 
land  or  fresh-water  mollusc,  belonging  most  probably  to  one  of  the 
three  families,  Auricididce,  Acliatlmdoe,  or  Limneidce. 

The  shells  are  smooth  and  rather  thick,  and  in  theii'  general  aspect 
present  much  of  the  character  of  the  Auricididte,  and  vcere  there  any 
indication  of  transverse  folds  in  the  columella,  they  might  fairly  be 
considered  to  be  rai  aberrant  form  in  the  group  (Aartcula,  Lam.; 
Geovida,  Swains.),  of  which  A.  auris-Midce  fonns  the  type.  The 
prominent  character  by  which  the  shells  of  the  Auiiculidse  are  dis- 
tinguished is  the  presence  of  one  or  more  thick,  well-defined,  trans- 
verse folds  on  the  columella,  and  this  is,  I  believe,  a  constant 
character :  I  do  not  know  of  any  genus  belonging  to  tlie  family  in 
which  it  is  wanting,  or  evanescent. 

The  Achatinidce,  as  a  family,  are  characterized  by  the  truncation 
of  the  columella ;  and  they  usually  have  the  spire  much  produced,  so 
as  to  exceed  the  apei'tui-e  in  length.  One  gi'oup  in  this  family — in- 
habiting the  "West  India  islands  and  the  adjacent  parts  of  the 
American  continent,  {Folypheriius,  Montf.,  Glandina,  Schum.),  in 
which  the  aperture  and  spire  are  nearly  equal,  and  to  which  the 
Peckham  shells  approach  more  closely  than  to  any  other  genus  in  the 
family — is  represented  in  our  Eocene  fauna  by  AcJiatiiia  (Glandina) 
costellata  of  the  upper  fresh- water  deposits  in  the  Isle  of  Wight ;  but 
in  this  group  the  body  whorl  is  much  attenuated  at  the  base,  and  the 
columella  is  strongly  truncated. 

The  distinguishmg  chai'acters  of  the  LimneklcB  are  the  acute  spire, 
the  wide    aperture    rounded   in   front,   and   the   obliquely  twisted 
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columella.  In  one  genus,  however,  Chilina  (Gray),  tlie  conditions 
of  the  spire  and  the  aperture  are  much  modified ;  the  columella  is 
curved,  but  is  without  the  oblique  twist  of  the  true  Limncea,  which  is 
replaced  by  one  or  more  transverse  folds.  One  species  in  this  group, 
G.  PeJmelcha  (D'Orb.),  closely  resembles  the  fossil  in  question,  in  the 
relative  proportions  of  the  spire  and  the  aperture,  and  the  general  form 
and  aspect  of  the  shell.  In  another  species,  G.  Puelcha  (D'Orb.), 
the  transverse  fold  is  almost  obsolete  in  the  young  state,  and  is  much 
reduced  in  importance  in  the  mature  shell,  while  the  curve  of  the 
columella  and  the  rounded  front  of  the  shell  coiTcspoud  with  those 
of  the  Peckham  fossil.  The  Gliilince  are  described  by  D'Orbigny  as 
inhabitants  of  the  clear  running  streams  and  rivers  of  Chili  and 
Patagonia,  habitats  to  which  the  occurrence  of  GlancUna  cosiellata 
and  of  Selix  lahjrinthica  as  Eocene  fossils,  would  prepare  us,  in  some 
measure,  to  look  for  a  living  analogue  of  the  form  in  question. 

Externally  the  columella  of  the  fossil  shells  appears  to  be  straight 
and  simple,  but  in  specimens,  in  which  the  inner  surface  is  more  dis- 
played, there  are  indications  of  a  slight  and  veiy  oblique  twist ;  and 
I  am  induced,  therefore,  on  the  whole,  to  consider  these  shells  as 
constituting  an  aberrant  form  among  the  Limnceklce,  partaking  of 
the  characters  of  the  true  Limncea  and  of  Chilina,  and  to  place  them 
between  those  genera  under  the  generic  name  Pitharella;  and  I  dedicate 
the  species  to  Mr.  Hickman,  by  whom  attention  was  first  drawn  to 
these  interesting  shells.  I  subjoin  a  description  of  the  principal  cha- 
racters which  distinguish  the  genus,  and  also  a  description  of  the 
species. 

Hampstead,  6th  May,  1860. 


ntharella  (Gen.  char.). — Shell  sub-cylindrical;  spu'e  obtuse,  more 
or  less  produced  ;  aperture  oval-oblong,  rounded  in  front,  narrowed 
behind ;  columella  straight,  or  veiy  obliquely  twisted,  arched  ante- 
riorly ;  outer  lip  simple,  acute ;  inner  lip  thickened. 

P.  Bickmam  (Spec,  descr.). — Shell  oval-oblong,  smooth ;  spire  sub- 
conical,  short,  vaiying  in  height  in  different  specimens ;  Avhorls  five 
or  six,  depressed  on  the  posterior  margins,  and  obtusely  angulated 
on  the  shoulders.     The  sutural  edge  is  slightly  thickened,  forming 
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a  narrow,  upright,  ribbon-like  band,  pressed  against  tbe  preceding 
wborl,  and  feebly  crenulated  by  tlie  lines  of  growth ;  in  well 
preserved  specimens  the  margin,  immediately  in  front  of  the 
sutural  band,  presents  two  or  thi^ee  obscure  concentric  farrows.  The 
last  whorl  is  somewhat  attenuated  towards  the  base ;  the  apertvire 
is  entire,  rounded  in  front,  narrow  behind,  and  veiy  long,  nearly 
equalling  foui'-fiffchs  of  the  entire  length  of  the  shell ;  the  columella 
is  obscm"ely  and  very  obliquely  twisted,  and  anteriorly  is  much 
curved ;  the  outer  lip  is  shghtly  arched,  simple,  and  shai*})  on  the 
edge  ;  the  inner  hp  is  posteriorly  thickened  and  narrow,  anteriorly 
eflfiise,  flattened,  and  reflexed,  forming  an  angular  ridge  on  the  colu- 
mella, and  confluent  with  the  outer  lip. 

Size. — The  dimensions  of  my  largest  specimen,  if  it  were  perfect, 
would  be,  Axis,  2  inches  and  2-12ths  nearly ;  Diameter,  1  inch. 

EXPLAXATIOX    OF   PtATE   Y. 

PiTHARELLA  EicKMAXi. — Fig.  1. — Front  View.  Fig.  2. — Back  View.  Fig.  3. — 
Portion  of  Pijtharella,  showing  t-\^'ist  in  the  columella.  From  specimens  in 
the  collection  of  F.  E.  Edwards,  Esq.,  to  whose  liberality  we  are  indebted  for 
this  plate. 


NOTICE    AKD    DESCRIPTION    OF     CYBENA    BULWIGE- 

lENSIS. 

By  Charles  Rickman,  Esq.,  Hon.  Curator  of  Lambeth  Museum, 

In  a  fonner  communication  to  the  "  Geologist,"  treating  of  the 
fossil  fauna  and  flora  observed  in  Lower  Eocene  strata  passed 
through  at  Dulwich  and  Peckham,  in  the  construction  of  the  Great 
South  High  Level  Sewer,  I  mentioned  the  fact  of  having  discovered 
in  a  shelly  conglomerate  at  Dulwich,  a  new  species  of  the  estuariae 
genus  Cyrena,  which  I  proposed  to  call  Cyrcna  Duhcichiensis.  In 
sinking  the  main  shaft,  at  a  depth  of  fifty  to  sixty  feet,  this  con- 
glomerate occurred  in  nodular  masses  in  green  shelly  sand,  inter- 
calated with  wedge-like  bands  of  stiff  black  clay,  highly  charged 
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Avith  vegetable  remains  ;  but  on  driving  the  gallery  eastward  tbe 
conglomerate  became  regulai'ly  bedded,  and  attained  a  maximum 
thickness  of  four  feet,  made  up  plentifully  of  the  shells  of  C'ljrena 
cimeiformis,  C.  cor  data,  C.  Dulivichiensis,  Melania  hiqidnata,  and  the 
new  genus  PithareJIa,  now  figured  and  described  by  ]\Ir.  Edwards. 
I  annex  a  description  of  the  distinguishing  generic  characteristics  of 
the  Cyrena  Dulioichiensis,  and,  as  an  accompaniment  to  the  figure, 
some  of  the  prominent  peculiarities  noticeable  in  the  species. 


Ci/rena  Bulwicluensis  (Rickman)  :  Spec.  char. — Shell  elongately 
oval,  transverse,  inequilateral,  posteriorly  slightly  produced,  and 
obscurely  tmncated ;  umbones  prominent,  tumid,  cui-ved ;  lunule 
large,  and  of  an  oblong  oval  form.  The  anterior  extremity  presents 
on  the  surface  numerous  irregular  and  rather  deep  concentric 
fiuTOws,  which  become  shallower  as  they  cross  the  middle,  and 
ahnost  obsolete  over  the  posterior  extremity.  The  shell  is  orna- 
mented with  irregular  longitudinal  bands  or  rays  of  coloui',  usually 
eight  to  ten  on  each  valve,  but  varying  in  number  and  breadth  in 
difierent  specimens.  The  shelly  matter  forming  the  coloiu-ed  surface 
of  these  bands  appears  to  have  been  particularly  susceptible  of  dis- 
integration, for  most  generally  it  is  found  to  have  been  decomposed, 
leaving  a  perceptible  furrow,  corresponding  with  the  ray,  impressed 
oa  the  surface.  The  lunge  lamina  is  much  curved,  and  has  tliree 
divergent  cardinal  teeth,  of  which  the  central  one  is  slightly  bifid, 
and  two  unequal,  compressed,  lamelliform  lateral  teeth,  strongly 
serrated. 

&ize. — Length,  2  inches  and  l-12th ;  height,  1  inch  and  5-12ths. 

Explanation  of  Plate  T. 

Fig.  4. — CVRENA  DurAviCHiENSis.  Fig.  5. — Interior  of  valve,  showing  the  hinge 
and  mascular  impressions.  From  specimens  in  the  collection  of  F.  E.  Ed- 
wards, Esq. 
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ON    CANADIAN-    CAVERNS. 

By  George  D.  Gibb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

(Confmued  from  pcujc  179). 

21. — Probable  Caverns  at  Chatham. 

The  greater  piirt  of  the  main  road  from  Carillon  to  CrenviUe,  a 
distance  of  thirteen  miles  on  the  northern  banks  of  the  Ottawa  River, 
runs  over  the  Calciferons  sand  rock  of  the  Lower  SHniian  formation. 
In  many  places  the  surface  of  the  rock  is  exposed,  and  beyond  the 
village  of  Chatham,  towards  Grenville,  and  even  in  Chatham,  for  a 
short  distance,  the  road  consists  of  the  solid  limestone  rock.  As  the 
surface  of  the  rock  is  more  or  less  rough  or  uneven,  the  road  is  an 
tmcomfortable  one  to  travel  over  in  a  wheeled  vehicle.  On  driving 
over  that  part  of  the  rock  just  near  Chatham,  a  tremendous  loud 
rumbling  noise  is  occasioned  by  the  stage,  which  is  not  heard  in 
other  situations.  This  has  been  attributed  to  the  presence  of  one  or 
more  large  caverns  situated  beneath  the  road  at  this  place  :  and,  on 
making  inquiiy  on  the  spot,  I  learnt  that  a  prevalent  opinion  has  long 
been  entertained  by  tlie  country  people  and  many  intelbgent  persons 
in  the  neigbourhood,  that  a  considerable  cavern  does  exist  in  this 
part  of  the  countrj-  in  the  place  mentioned.  On  the  many  occasions 
that  I  have  driven  over  this  road,  the  loud  rumbling  noise  has  been 
invariably  observed  by  my  fellow  travellers  as  well  as  by  myself. 
Some  day  an  opening  into  the  cavern  may  be  discovered  and  the 
mystery  solved.  The  main  road  is  elevated  and  is  probably  from 
seventy  to  ninety  feet  above  the  level  of  the  Ottawa  River. 

22. — Calquhoun's  Cavern,  Lanark. 

The  locality  of  this  cavern  is  in  the  northern  comer  of  the  town- 
ship of  Lanark,  in  th.e  county  of  the  same  name.  Western  Canada,  on 
the  borders  of  the  small  river  Mississippi,  a  branch  of  the  Ottawa.  A 
small  branch  of  the  former  mns  into  this  township  from  the  neigh- 
boui'ing  township  of  Ramsay,  in  a  south  Avesterly  direction  from  the 
village  of  BellamyA-ille.  The  cave  was  discovered  in  the  autvmin  of 
1824,  by  Mr.  Colquhoun,  the  o^^•ner  of  the  ground,  who,  when  clear- 
ing his  land,  came  upon  a  hole  at  the  foot  of  a  tree,  which  was  the 
first  indication  of  its  presence,  and  his  curiosity  induced  him  to  de- 
scend and  examine  it.  A  notice  of  this  discovery  appeared  in  a 
Canadian  newspaper,  in  November,  which  was  seen  by  Dr.  Bigsby, 
then  in  Philadelphia,  who  wi'ote  to  Lieut.  Robe,  of  the  Royal  Staff' 
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corps  at  Montreal,  upon  the  subject.  That  gentleman  immediately 
visited  the  spot,  examined  the  cave,  in  which  were  found  a  number 
of  bones  ;  and  these,  by  favour  of  Dr.  Wilson  of  Perth,  were  all 
brought  to  Montreal. 

The  description  of  this  cave  is  given  by  Dr.  Bigsby  in  the  Amer.  Jour, 
of  Science  (vol.  ix.,  June,  1825,  p.  354)  in  two  letters  to  the  editor, 
dated  Philadelphia,  February  and  March,  1825.  His  information 
was  derived  from  Lieut.  Robe.  The  cavern  is  ten  feet  below  the 
surface,  with  which  it  communicates  by  a  sort  of  shaft  or  passage 
leading  downwards,  just  large  enough  to  admit  the  entrance  of  a 
man,  being  two  feet  three  inches  wide,  by  one  foot  nine  inches  broad. 
The  cave  is  twenty-five  feet  long  by  fifteen  broad,  and  is  five  feet 
high  in  the  middle,  gradually  lowering  at  each  end.  At  that  part  of 
it  the  most  remote  from  the  entrance,  there  is  a  fissure  two  feet  by 
six  inches,  and  therefore  too  small  to  permit  of  further  penetration. 
The  floor  was  covered  with  fragments  of  dark  coloured  granular  lime- 
stone, of  which  the  cave  itself  is  formed  ;  whilst  the  sides  and  roof 
were  coated  with  small  mamillary  concretions  of  calc-spar.  The 
entire  township  of  Lanark  consists  of  the  Laurentian  rocks,  consist- 
ing of  gneiss  and  interstratified  bands  of  crystalline  limestone,  and  I 
have  no  doubt  whatever  that  it  is  in  one  of  these  bands  that  the  cave 
is  developed.  If  it  has  not  been  further  investigated  since  its  dis- 
covery, it  might  be  worth  while  to  enlarge  the  fissure  at  its  extremity, 
particularly  if  it  is  found  on  examination  to  extend  much  fiu-thiir  in- 
wards. 

A  quantity  of  very  large  bones,  in  a  state  similar  to  that  observed 
in  grave  yards,  were  found  chiefly  in  a  heap  near,  but  not  under,  the 
aperture  from  above,  many  others  were  scattered  among  the  debris 
of  the  floor.  Mr.  Robe  conjectured  that  the  animal  to  which  these 
remains  belonged,  must  have  been  too  large  to  have  entered  the  cave 
alive  or  whole.  As  no  mention  was  made  whether  the  bones  were 
encrusted  with  stalagmite,  or  foraied  a  breccia,  it  is  presumed  such 
appearances  did  not  exist.  In  June,  1859,  Dr.  Bigsby  related  to  me 
that  the  bones  were  transmitted  by  Lieut.  Robe  to  Dr.  Buckland  for 
examination  and  description  ;  but  although  they  were  received,  not 
any  published  notice  of  them  ever  appeai'ed.  It  is  probable,  however, 
that  they  were  those  of  a  deer,  which  Dr.  Bigsby  seems  to  think  must 
have  fallen  in.  If  any  remains  of  the  antlers  were  among  them 
when  discovered,  there  could  be  no  doubt  of  its  being  the  animal 
supposed. 

23. — Quartz  Caveex,  Leeds. 

This  cavity  is  perhaps  hardly  deserving  of  a  place  in  this  paper, 
but  as  it  illustrates,  to  a  certain  extent,  the  formation  of  caveras  by 
explosions  in  pyritous  veins,  it  is  not  passed  over,  although  its  exis- 
tence may  now  be  quite  forgotten.  It  is  described  in  "  A  Sketch  of 
the  Topography  and  Geology  of  Lake  Ontario,"  by  Dr.  Bigsby  in  the 
'■  Pliilosophical  Magazine"  for  1829.     He  describes  a  district  thirteen 
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miles  west  (south-west  F)  of  Brockville  on  the  high  road  to  IMontreal, 
which  for  three  miles  consist  of  wliite  translucent  quartz  in  steep  and 
shapeless,  often  ruinous  mounds,  but  still  often  betraying  in  its  rents 
a  south-west  direction.  It  is  of  a  fine  granulai',  passing  into  a 
crystalline,  texture.  One  of  these  eminences  in  the  woods,  half  a  mUe 
north  of  the  road,  thirty  to  forty  feet  high,  and  near  the  easternmost  of 
two  creeks  occurring  here,  has  a  vein  of  iron  pyi'ites  under  the  follow- 
ing cu'cumstances.  About  the  year  1811,  a  farmer  was  seeking  for 
his  cow  in  the  woods,  and  when  within  a  short  distance  from  this 
spot,  he  was  suddenly  startled  by  a  tremendous  explosion,  attended 
by  volumes  of  smoke  and  sulphurous  odours.  On  visiting  the  seat 
of  disturbance  he  found  the  following  appearances,  which  Dr.  Bigsby 
thus  describes  : — "  A  rounded  cavity  twelve  feet  deep  and  as  many 
long,  but  not  quite  so  broad,  with  its  sides  consisting  of  veiy  shat- 
tered quartz,  spotted  with  brown  oxide  of  iron,  and  profusely  covered 
with  a  yellow  and  white  efflorescence  of  sulphate  of  alumina,  has  its 
lower  parts  studded  with  masses  of  iron  pyrites.  The  vem,  which 
is  visible  for  a  yard  and  a  half  at  the  bottom,  is  described  as  eighteen 
inches  thick,  and  disseminates  itself  into  the  suiTounding  quartz 
rock.  This  vein  may  be  seen  running  east  with  a  very  high  dip,  to 
the  distance  of  a  yard  and  a  half. 

The  Quartz  cavern  (if  it  may  so  be  called)  is  ten  miles  west  of 
Brockville,  and  situated  in  the  to\^^lship  of  Yonge,  in  the  county  of 
Leeds,  and  is  within  a  couple  of  mQes  of  the  river  St.  Lawrence,  and 
will  therefore  exist  in  the  Laurentian  formation,  which  is  hero  closely 
approached  by  the  Potsdam  sandstone,  a  white  quartz  rock. 

"  Similar  phenomena  have  been  noticed  in  a  mountain  in  Vermont 
(vide  Amer.  Jom^n.  of  Science  for  Feb.,  1821),  and  in  the  country 
towards  the  head  of  the  Missouin  (vide  Travels  of  Captains  LcAvis  and 
Clarke)." 

24. — Probable  Caverns,  at  Kingston. 

For  the  present,  the  existence  of  caverns  at  Kangston  is  wholly 
conjectural.  It  has  been  assumed  that  because  Hamilton's  Cove  on 
its  north  shore  is  cavernous  to  a  very  great  degree,  that  they  may  be 
discovered  with  animal  remains  in  their  interior.  The  limestone 
portion  of  Cedar  Island  is  said  to  be  equally  cavernous,  and  Colonel 
Bonnycastle  relates  that  there  are  some  tokens  of  vast  caverns  under 
Point  Henry,  as  a  stream,  which  is  of  some  volume  in  the  spring  of 
the  yeai',  loses  itself  suddenly  there  in  a  chasm.*  The  limestones  of 
this  locality  belong  to  the  Trenton  formation,  and  are  frequently 
cavernous. 

2o  AND  26. — Mono  and  Eramosa  Caverns. 

The  most  extensive  caverns  which  have  hitheii:o  been  discovered 
in  Canada,  are  found  in  massive  and  solid  beds  of  bluish  gi'ey  lime- 

*  Tran.  Lit.  and  His.  Soc,  Quebec,  vol.  i.,  p.  G5. 


216  .  THE    GEOLOGIST, 

stone  (containing  gTeat  numbers  of  encrinites)  belonging  to  the 
Niagara  group  of  rocks.  The  limestones  of  this  formation  constitute 
an  elevated  plateau  at  the  Falls  of  Niagara,  and  lamning  along  the 
south-west  border  of  Lake  Ontario  for  a  short  distance,  they  fomi  a 
terrace  which  contuiues  in  a  north  westerly  direction  to  Cabot's  Head 
in  Lake  Huron,  and  also  of  the  Manitoulin  Islands.  Mr.  Murray  has 
sho"v\Ti  that  the  rocks  of  this  group  here  form  two  separate  and  dis- 
tinct terraces,  the  lowest  is  the  most  decidedly  marked  escarpment, 
exposing  strata  below  the  cherty  limestone  bands  which  cap  the 
precipices  at  Flamboro  West ;  whilst  the  upper,  composed  of  the 
bituminous  hmestones  and  shales,  rises  more  gradually  in  a  succession 
of  steps,  terminating  at  the  summit  in  a  vast  extent  of  table  land.* 
The  crest  of  the  lower  escarpment  is  formed  of  the  massive  beds  of 
enci'inal  limestone,  passing  below  the  cherty  band  just  mentioned,  and 
runs  north  from  Flamboro  East,  and  they  gradually  increase  in  thick- 
ness as  they  advance  to  the  northward.  Thus,  in  the  seventh  con- 
cession of  Nassagaweya,  there  is  a  vertical  precipice  of  this  encrinal 
limestone,  from  eighty  to  one  hundred  feet  in  height ;  and  in  the 
fom'th  concession  of  Eramosa,  a  branch  of  the  river  Speed  runs  be- 
tween vertical  and  solid  calcareous  cHffs  of  sixty  to  eighty  feet.  In 
Caledon,  the  river  Ci^edit  is  flanked  by  similar  clifis  one  hundi'ed  feet 
high,  which  meet  and  form  a  crescent  shaped  precipice,  after  ascend- 
ing the  valley,  over  wliich  the  liver  is  precipitated  in  a  cascade  ;  in 
the  valley  of  the  Nottawa,  in  Mono,  the  same  character  prevails. 
Similar  cliffs  were  observed  in  the  townships  of  I\Iulmer  and  Notta- 
wasaga ;  and  in  the  valley  of  the  Beaver  River,  in  Euphrasia  and 
Artemisia,  the  same  limestone  is  described  as  one  hundred  and 
twenty  feet  thick.  If  a  line  is  di'awn  on  the  map  almost  due  north 
from  West  Flamboro  to  Nottawasaga  Bay,  (the  most  southern 
boundary  of  the  Georgian  Bay),  it  will  intersect  the  first  six  town- 
ships named,  although  they  lay  in  four  counties.  The  two  last 
named  to\vnships  lay  a  little  further  westward,  and  form,  the  extreme 
western  boundary  of  the  county  of  Simcoc.  A  good  view  of  the 
upper  half  of  this  interesting  part  of  the  country  is  given  in  a  sketch 
of  the  valley  of  the  Nottawasaga,  by  Mr.  Sandford  Fleming  in  the 
fii'st  volume  of  the  first  series  of  the  "  Canadian  Journal,"  p.  223. 

It  is  at  the  base  of  this  limestone,  the  course  of  which  has  jusi 
been  described,  that  a  great  series  of  huge  caverns  have  been  dis- 
covered, the  roofs  of  which  are  studded  with  stalactites.  The  most 
evtensivc  of  those  that  were  visited  by  Mr.  Murray  were  what  I  shall 
for  the  present  call  the  Mono  and  Eramosa  caverns. 

The  Mono  Cavern  is  situated  on  the  twelfth  lot  of  the  second  con- 
cession, east  of  the  Hurontai'io  Road,  in  the  township  of  Mono,  Avhich 
forms  the  south-west  angle  of  the  county  of  Simcoe,  on  a  branch  of 
the  Nottawasaga  river. 

The  Eramosa  Cavern  occm's  in  the  fourth  lot  of  the  fourth  con- 
cession, in  the  township  of  Eramosa,  county  of  Waterloo,  on  a  branch 

*  Geol.  Survey  of  Canada.     Repoi-t  for  1850-51. 
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of  the  river  Speed,  near  Mr.  Strange's  mill.  It  extends  under  the 
cliff  for  between  thirty  and  forty  yards,  and  is  about  the  same  in 
width  at  its  mouth  ;  the  roof,  from  five  to  six  feet  in  height  at  the 
entrance,  slopes  towards  the  floor  inwards,  and  at  the  termination  of 
the  distance  specified,  the  space  becomes  insufiicient  to  permit  of  a 
man's  body  to  pass,  so  that  the  extent  of  the  cavern  beyond  is  un- 
known ;  the  roof  and  floor  are  studded  with  small  stalactitical  in- 
crustations. 

The  account  given  of  these  two  caverns  is  meagre  enough,  but 
several  others  are  known  to  exist,  although  they  are  not  described  ; 
their  dimensions,  however,  are  large,  and  it  is  probable  that  a  dis- 
tinct and  important  series  of  caverns  pervade  almost  the  whole  of 
that  part  of  the  peninsula  of  western  Canada,  which  is  traversed  by 
the  Niagara  limestones.  It  is  highly  important  that  the  attention  of 
scientific  men  in  Canada  should  be  directed  to  the  subject  of  their 
discovery  and  investigation,  at  the  same  time  making  careful  seai'ch 
for  the  bones  of  animals. 

■"':  §7,-^A'W:ftN"lk  THE  Bay  Islands, 'liiKE  EBiB. 

•The  Bftss  Islands,  two  in  number,  lie  sojne  miles  to  the  south-west'  f 
of  Point  Pele  island,  at  the  western  end  of  Lake  Erie,  and  are  formed 
of  the  superior  group  of  the  Helderberg  series  of  rocks,  which  con- 
stitute the  base  of  the  Devonian  system.     In  one  of  these  islands  is  a 
cavern,  which  is  entered  by  a  round  hole,  a  yard  in  diameter,  gra- 
dually widening  for  fifty  feet,  when  it  opens  into  a  circulai'  spacfl,// 
one  hundred  feet  in  diameter,   and  seven  feet  high.     The  roof  is 
studded  with  bi^own  stalactites,  frequently  hollow,  and  seldom  more 
than  three-fourths  of  an  inch  thick,  or  longer  than  thi-ee  inches.  ■. 
The  floor  is  covered  with  stalagmite.     This  description  was  furnished-,;-! 
to  Dr.  Bigsby  when  near  this  place  in  1819,  by  Lieut.  Dix,  aide -de- 
camp to  the  American   General  Brown.*     Dr.  Bigsby  was   shown 
several  conical  stalactites  from  this  cavern  at  Moy,  opposite  to  De- 
troit ;  they  were  ten  inches  long,  by  seven  inches  broad  at  their  base. 
It  seems  to  me  not  improbable  that  this  cave  was  much  higher  at 
one  time,  and  that  the  greater  part  of  the  roof  consists  of  ,  a  great 
thickness  of  the  stalactitical  carbonate  of  lime. 

28. — SuBTERRAifEAN    PASSAGES    IN    THE     GrEAT    MaNITOUEIN,    ISItAND, 

Lake  Huron.  ...  ■>...,!' 

This  very  large  and  beautiful  island  forming  the  northerii  boundary 
of  Lake  Hm-on,  with  a  length  of  eighty,  and  average  breadth  of  ^ 
twenty  miles,  is  well  covered  -nath  streams   and  lakes.     A  series  of 
bold  escarpments  run  longitudinally  through  the  whole  length  of  the 
island,  and  ai'e  described  by  Mr.  JNIurrayt  as  varying  from  one  hun- 

*  Joiu".  of  Science  and  Arts,  vol.  iv. :  1828. 
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dred  and  fifty-five  to  three  liundred  and  fifty-two  feet  in  lieight  above 
the  level  of  the  lake.  At  that  part  of  the  island  near  Manitonwaning 
there  is  a  lake  of  an  hour-glass  shape,  possessing  an  area  of  fifty-five 
square  miles  (the  area  of  the  whole  island  is  sixteen  hundred  square 
miles),  associated  with  which  there  is  a  pecuharity,  especially 
described  by  Mr.  Murray.  He  found  that  this  lake  was  one  hundred 
and  fifty-five  feet  above  Lake  Huron,  and  the  "  question  of  interest 
connected  with  this  lake,  which  constitutes  its  pecuharity,  is  the 
source  whence  it  derives  its  supply  of  water."  Mr.  Murray  found 
but  one  small  stream  to  be  its  visible  supply ;  and  although  thus 
receiving  so  scanty  a  tribute  from  the  surrounding  country,  it  fur- 
nished water  for  three  large  brooks,  which  fall  from  it  to  the  south, 
the  west,  and  the  north.  These  supply  several  lakes,  ponds,  and 
streams,  among  others,  Tecumseth  Lake,  the  level  of  the  water  in 
which  was  found  in  the  early  part  of  August  to  have  been  much 
higher  than  it  must  have  been  in  the  spring  or  some  later  period. 
This  great  island  consists  chiefly  of  the  Niagara  hmestones ;  and  as 
this  is  known  frequently  to  give  subterranean  passage  to  streams, 
Mr.  Murray  thinks  it  probable  that  such  a  communication  may  exist 
between  these  lakes,  and  that  there  may  be  others  in  connection  with 
them,  and  thus  the  water  of  Tecumseth  Lake  may  arise  from  the 
drainage  of  a  considerable  part  of  the  island. 

It  is  possible  that  further  investigation  may  develope  some  inter- 
esting facts  in  relation  to  these  subterranean  communications,  and 
lead  to  the  discovery  of  actual  caverns.  It  is  earnestly  hoped  that 
the  labour  of  investigation  may  be  undertaken  by  persons  residing  on 
the  island. 

29. — Murray's   Cavern   and    Subterranean    River,    Ottawa,    (See 

Map,  pi.  X. 

This  very  singular  cavern  exists  at  the  fourth  chute  of  the  Bonne 
Chere  river,  one  of  the  tributaries  of  the  Ottaway  river,  recently  ex- 
plored by  Mr.  Murray,  of  the  Canada  Geological  Survey.  At  the 
chute  a  portion  of  the  water  turns  abruptly  off  at  right  angles  to  the 
general  course,  running  northerly  for  about  ten  chains  through  a 
great  cavern  formed  in  the  Trenton  limestone  of  the  Lower  Silurian 
formation.  Mr.  Murray  describes  the  cavern  as  naturally  nearly  dry, 
except  during  freshets.  Mr.  C.  Merrick,  an  enterprising  proprietor 
of  the  cave  and  its  vicinity,  has  caused  a  dam  to  be  thrown  across 
the  main  body  of  the  stream,  near  the  middle  of  the  chute,  which 
turns  a  sufficient  quantity  of  water  through  to  convert  the  channel 
into  a  mill-race,  and  the  fall  from  the  lower  end  is  thus  advan- 
tageously applied  to  drive  the  water-wheel  of  his  mill.*  The  strata 
of  limestone  and  shale  exposed  near  Mr.  Men'ick's  mill  are  in  all 
forty-six  feet  thick,  and  well  charged  with  fossils,  of  which  Mr.  Bil- 
lings gives  a  list  of  sixteen  Trenton,  four  Black  river,  one  Birdseye, 

*  Geological  Survey  of  Canada,  Report  for  1853,  p.  77. 
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and  two  of  the  Chazy  limestone  species.*  The  fossils  are  very- 
numerous  at  the  mouth  of  the  cavern  and  large  flat  exposure  of  strata 
above  the  bridge  close  by. 

It  is  a  source  of  considerable  regret  to  me  that  a  more  extended 
account  of  this  very  interesting  cavern  has  not  been  given,  Tvith  a 
description  of  its  interior,  and  where  and  how  the  stream  disappears. 
From  other  sources  I  learn  the  cavei-n  is  not  only  extensive,  but  likely 
to  branch  off  in  several  du-ections, 

30. — Probable  Caverns  in  Iron  Islands,  Lake  Nipissing. 

Iron  Island  lays  about  midway  between  Duke's  Poiut,  one  of  the 
Indian  settlements  at  the  western  extremity  of  the  Great  North  Bay, 
and  the  French  River,  in  Lake  Nipissing,  recently  explored  by  Mr. 
Murray.  It  is  composed  principally  of  the  Laurentian  rocks  ;  here 
and  there,  however,  the  crystaUine  limestones  of  this  formation  crop 
out,  being  frequently  associated  with  iron  ore.  The  beach  near  the 
outcrop  is  strewed  with  masses  of  all  sizes,  from  great  boulders 
weighing  several  hundred  pounds  to  small  rounded  pebbles  not 
larger  than  marbles.  The  limestone  thus  associated  with  the  iron- 
ore  is  frequently  cavernous,  and  the  numerous  crevices  and  smaller 
fissures  are  thickly  lined  vrith  crystals  of  blue  fluor-spar  and  red 
sulphate  of  barytes,  or  cockscomb-spar.  As  the  cavernous  crystalline 
limestones  are  here  interstratified  with,  and  cut  across  by,  trap,  often 
assuming  the  concretionary  character,  it  is  probable  some  day  that 
caverns  may  be  discovered  in  the  elevated  clifis  of  the  island. f 

(To  be  continued.) 
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XLII. — Chonetes  Hasdilensis.    Philhps.    PI.  ii.,  figs.  2-7. 

Orthis  Hardrensis.     Phillips'  Pigures  and  Descriptions  of  the  Palaeozoic  Possils 
of  Cornwall  and  West  Somerset,  p.  138,  pi.  Ix.,  fig.  lOi,  1841. 
The  shells  composing  this  species  vary  but  slightly  in  shape,  being  marginally 
semicircular,  concavo-convex,  and  about  one-third  wider  than  long.     The  hinge- 
line  is  straight,  and  either  a  httle  shorter,  with  its  cardinal  angles  rounded,  or 

*  Geol.  Survey  of  Canada.     Report  for  1855. 
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somewhat  longer  than  the  greatest  width  of  the  shell,  with  rectangular  or 
sliglitly  acute  and  extended  terminations.  Both  valves  are  provided  with 
narrow  sub-parallel  areas,  the  ventral  one,  which  is  the  largest,  being  divided 
by  a  small  fissure,  partially  covered  with  a  pseudo-deltidium ;  while  in  the 
middle  of  the  ventral  one  there  exists  a  prominent  V-shaped  cardinal  proces's. 
The  ventral  valve  is  moderately  convex,  and  flattened  towards  its  auriculate 
cardinal  extremities.  The  beak,  which  is  small  and  incui-ved,  does  not  overlie 
the  hinge-line ;  while  the  dorsal  valve  assumes  in  different  specimens  a  greater 
or  lesser  degree  of  concavity,  and  follows  the  curves  of  the  opposite  one. 
Exteriorly  the  surface  of  the  ventral  valve  is  covered  with  numerous  small 
tlu-ead-likc  radiating  striae,  which  increase  iu  number  by  occasional  bifurcation, 
or  interstriations  at  various  distances  from  the  beak,  so  that  as  many  as  one 
hundi-ed  and  twenty  ribs  may  be  counted  round  the  margin  of  certain  specimens, 
while  at  in-egular  distances  small  spines  projected  from  the  rounded  surface  of 
the  striae.  In  addition  to  these,  on  each  side  of  the  beak  there  exists  along  the 
cardinal  edge  from  five  to  nine  slanting  tubular  spines,  which  become  longer 
and  larger  as  they  approach  the  extremities  of  the  cardinal  edge.  The  surface 
of  the  dorsal  valve  is  striated  as  in  the  ventral  one  ;  and  miuute  perforations 
or  punctures  may  be  perceived  over  the  entire  surface  of  the  shell,  and  which 
are  the  exterior  orifices  of  the  canals  which  traverse  the  shell,  as  in  Productus. 

In  the  interior  of  the  ventral  valve  there  exists  a  tooth  on  each  side  of  the 
small  fissure,  and  which  fitted  corresponding  sockets  in  the  opposite  valve, 
while  the  occlusor  and  divaricator  muscular  impressions  are  very  similar  to 
those  of  Productus  giganteus,  but  proportionately  much  smaller,  as  may  be 
seen  by  a  glance  at  the  figures  of  tlie  two  species.  Under  the  cardinal  pro- 
cess, in  the  interior  of  the  dorsal  valve,  a  mesial  ridge  or  plate  extends  to 
nearly  two-thirds  of  the  length  of  the  valve,  and  on  either  side  may  be  observed 
two  well  defined  occlusor  muscidar  scars,  the  four  being  comparatively  larger 
or  more  spread  out  than  is  generally  the  case  with  Productus ;  while  outside, 
and  iu  front  of  these,  are  situated  the  reniform  impressions. 

Chonetes  llardrensis  is  a  small  species,  rarely  attaining  in  Scotland  eight  lines 
in  length  by  twelve  in  width.  It  varies,  likewise,  in  the  number  of  its  stiise, 
and  these  are  very  much  finer  or  coarser  iu  some  specimens  than  in  others. 

A  small  variety,  which  I  take  to  be  the  same  species  (pi.  ii.,  fig.  7),  occurs 
by  millions  in  certam  localities,  such  as  at  South  Hill,  Campsie,  iu  a  bed  of 
shale  on  the  horizon  of  the  Hosie  limestone  of  the  Carluke  section  ;  and  are 
associated  with  Sj).  Urii  iu  almost  equal  abundance.  The  striation  in  this  small 
Chonetes  is  generally  so  fine  that  it  can  hardly  be  distinguished  without  the 
help  of  a  lens  ;  and  although  it  has  been  thought  that  tliis  little  form  might 
constitute  a  distinct  species,  I  am  still  inclined  to  view  it  simply  as  a  small 
variety  of  C.  llardrensis. 

The  determination  and  study  of  the  present  species  has  given  me  much 
trouble  ;  and  although  I  have  spent  much  time  in  the  endeavour  to  arrive  at  a 
satisfactory  conclusion,  it  is  not  without  some  hesitation  that  the  term  Har- 
drensis  is  here  provisionally  retained;  provisionally,  because  I  am  at  present 
unable  to  determine  whether  Phillii)s'  Devonian  shell  is  the  same  as  that  to 
which  Schlotlicim  in  1820  applied  the  denomination  Sarcimdata,  as  Prof,  de 
Koniuck's  illustrations  of  this  last  differ  so  mucli  from  those  given  by  Prof. 
Schuur  and  some  other  palaeontologists.  I  am  likewise  uncertain  whether 
J.  do  C.  Sowerby's  Lept.  sordida  (1840)  be  really  a  synonym  of  the  last-named 
shell,  or  difl'ercut  from  Phillips'  IlardrenHis,  as  has  been  stated  to  be  the  case 
by  some  aul  liors ;  and  lastly,  because  my  learned  friend.  Prof,  de  Kouinck, 
who  lias  ])aid  so  nuich  attention  to  the  species  of  the  genus,  maintains  a  dif- 
ferent opinion  to  tliat  here  recorded,  but  not  absolutely  denying  the  possibility 
of  nunc  being  correct, 
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Until  within  a  twelvemonth  since,  or  less,  Scottish  and  other  geologists  had 
been  in  the  habit  of  distinguishing  the  Chonetes  we  are  now  describing  by  the 
name  Hard  rends ;  subsequently,  from  finding  at  p.  206  of  the  "  Monographic 
du  Genre  Chonetes"  that  Prof,  de  Koninck  had  referred  the  shell,  pi.  xvi.,  figs. 
10-11  of  Ure's  "History  of  Rutherglen,  etc.,"  to  D'Orbigny's  G.  variolata,  the 
last-mentioned  name  was  by  many  adopted  for  the  species,  and  likewise  so 
labelled  upon  the  tablets  in  the  Museum  of  Practical  Geology.  With  the  desire 
to  arrive,  if  possible,  at  a  correct  identification,  I  forwarded  several  specimens 
of  the  Scottish  shell  to  Prof,  de  Koninck,  in  order  to  ascertain  whether  he  was 
satisfied  that  the  shell  in  question  really  belonged  to  D'Orbigny's  species,  as 
had  been  so  stated  to  be  in  his  "  Monographic ;"  and  in  answer  I  was  informed 
that  he  had  subsequently  determined  that  our  shell  could  not  be  referred  to 
C.  tariolafct,  which  last  possessed  finer  and  more  numerous  stria; ;  that  tlie 
Scottish  sheU.  occm-red  also  at  Vise,  in  Belgium ;  and  that  he  had  intended  to 
describe  it  in  the  supplement  to  his  "  Monographic"  by  the  name  of  C.  alternata. 
I  must  also  mention  that  having  obtained  from  Sir  Richard  Griffith  the  loan  of 
Prof.  M'Coy's  various  so-termed  species  of  Chonetes,  it  did  appear  to  me  that 
several  among  them,  such  as  C.  sulcata,  C.  volva,  C.  gihherula,  and  one  or  two 
others  should  be  united  into  a  single  species,  and  that  they  were  likewise 
specifically  undistiuguishable  from  our  Scottish  shell  (?) ;  but  here  again  my 
distinguished  Belgian  friend  disagreed  with  me  ;  for  although  he  was  prepared 
to  admit  that  C.  volva,  C.  sulcata,  C.  crassistria,  and  C.  gihberula  should  be 
united  into  a  single  species,  he  stUl  considered  his  C.  alternata — our  Scottish 
shell — as  specifically  distinct.  I  also  received  from  Prof.  Phillips  the  loan  of 
his  four  best  and  figured  examples  of  C.  Hardrensis ;  and  having  compared 
these  with  several  of  om-  Scottish  specimens,  the  result  was  that  I  could  per- 
ceive no  differences  in  the  shape,  areas,  and  striation,  so  that  I  deemed  it  pre- 
ferable to  allow  our  Scottish  Chonetes  to  retain  the  name  Hardrensis  until  the 
subject  might  be  further  discussed.  But  I  am,  however,  unable  to  perceive 
what  led  Professor  PhiUips  to  suppose  that  his  species  was  provided  with 
"  large  cordiform  muscidar  impressions  ;"  and  in  conclusion  I  must  also  observe 
that  although  the  ribs  of  C.  variolata  appear  to  be  finer  and  more  numerous  than 
is  the  case  with  the  generality  of  specimens  of  C.  Hardrensis,  there  does  not 
appear  to  exist  much  difference  in  the  shape  of  the  Scottish  and  American 
species. 

C.  Hardrensis  is  found  at  Gare,  in  Lanarkshire,  at  two  hundred  and  thirty- 
nine  fathoms  below  "  Ell  coal ;"  three  hundred  and  forty-three  at  Kaes  GUI ; 
three  hundred  and  fifty -six  at  HilUiead.  It  occurs  also  at  Capel  liig.  East 
KUbride  ;  Auchcntibber  and  Calderside,  High  Blantyre  ;  Brockley  and  Middle- 
holm,  near  Lesmahago ;  and  Bobroyston,  north  of  Glasgow.  In  Renfrew- 
shu'c,  at  Ai'den-  and  Orchard-quarries,  Thornliebank.  In  Stirlingshire,  in 
vaiious  stages,  such  as  Craigenglen,  Mill  Burn,  the  Campsie  mam  limestone, 
Corrie  Burn,  etc.  In  Ayrshire,  at  West  Broadstone,  Beith ;  Aucheuskcigh, 
Dairy;  Goldcraig,  Kilwinning;  Ilallcrhirst,  Stevenston,  and  Craigie,  near  Kil- 
marnock. In  Haddingtonshire,  at  East  Barns,  near  Dunbar.  It  uas  also  been 
found  in  Fifeshire  and  in  the  island  of  Arran. 

XLIII. — Chonetes  Buchiajja.    De  Koninck.    PI.  ii.,  fig.  I. 

Chonetes  BucJiiana.  De  Koninck's  "Description  des  Aniraaux  Possiles  du 
Terrain  Carbonifere  de  la  Belgique,"  p.  208,  pi.  xiii.,  fig.  1,  1813 ;  and 
"  Monographic  du  Genre  Chonetes,"  p.  218,  pi.  xx.,  fig.  17. 

The  valves  in  this  species  are  concavo-convex,  and  marginally  semi-cii'cular, 
with  a  straight  hinge-line  as  long  as  the  greatest  width  of  the  shell.  The 
ventral  valve  is  moderatehv  convex,  and  somewhat  flattened  near  the  hinge-line, 
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where  it  forms  small  aurieulate  expansions.  The  area  in  both  valves  is  narrow, 
and  divided  in  the  ventral  one  by  a  small  fissure  covered  with  a  pseudo- 
deltidium.  The  dorsal  valve  is  concave,  and  follows  the  curves  of  the  opposite 
one.  Externally  each  valve  is  ornamented  with  about  fourteen  simple  ribs, 
with  interspaces  of  almost  equal  breadth.  No  cardinal  tubes  coidd  be  observed 
or  were  preserved  m  the  specimens  nnder  description,  which  measured  five 
Ihies  in  length  by  six  and  a-half  in  width.     The  interior  is  unknown. 

Of  this  elegant  species  I  am  acquaiuted  mth  but  a  single  example,  which 
was  found  at  Gare,  in  Lanarkshire,  at  two  hundred  and  thirty-nine  fathoms 
below  "Ell  coal."  Its  identification  with  C.  Buckiana  is  given  upon  the 
authority  of  Prof,  de  Koninck.     It  appears  to  be  hkewise  rare  in  Belgium. 

Taiiily  Ckaniad^. 

Genus  Ckania.     Retzius.     1781. 

The  shells  composing  this  remarkable  and  widely-spread  genus  vary  much  in 
shape,  although  not  much  difference  has  taken  place  in  this  respect  in  time,  for 
some  Palaeozoic  species  can  hardly  be  distinguished  from  more  recent  and  even 
living  types.     They  are  all  marginally  more  or  less  cu-cular  or  sub-quadrate, 
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Ventral,  or  Attached  Valve.  Dorsal,  or  Free  Valve. 

Lign.  9. — Crania  Ignabergensis  (var.).     Cretaceous. 

a,  Occlusor  (Hancock)  =  anterior  adductors  (Woodward). 
r,  Divaricator  (H.)  =  posterior  adductor  (W.). 

tip,  Ventral  adjustor  (H.) 

dp,  dorsal  adju.stor  (H.)  =  protractor  sliding  muscle  (W.). 

p  *,  (?)  Anterior  extremity  of  dorsal  adjustor  (H.). 

op.  Brachial  muscle,  posterior  extremity  (H.)  =  retractor  sliding  muscles  (W.). 

b,  Brachial  muscle,  anterior  extremity  (H.)  =  retractor  sliding  muscles  (W.). 

n.  Mesenteric  muscle,  destined  probably  to  draw  the  alimentary  tube  backwards  (?  H.) 
o.  Ovarian  (?) ;  »»,  granulated  margin. 

rarely  free,  but  generally  attached  to  marine  bodies  by  the  umbo  (when  such 
does  exist),  or  by  the  entire  surface  of  the  lower  or  ventral  valve ;  and  it  is 
from  this  circumstance  that  the  ventral  or  attached  valve  varies  so  much  in 
shape  and  sculpture.  The  upper  or  dorsal  valve  is  always  more  or  less  limpet- 
shaped,  with  a  sub-central  vertex,  the  surface  bemg  smooth  or  variously 
sculptured  by  concentric  or  radiating  stria?,  or  ribs,  some  also  possessuig  a 
spiny  investment.  There  exists  no  articulated  hinge,  the  valves  being  kept 
in  jjlace  by  a  peculiar  disposition  of  its  muscles ;  and  although  the  animal 
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has  not  been  'hitherto  completely  investigated,  we  wiU  give  figures  of  the  in- 
terior of  the  valves,  for  the  sake" of  explaining  the  more  recent  but  provisional 
interpretation  and  names  that  have  been  applied  to  the  muscular  impressions  by 
Mr.  Hancock.  But  we  must  hasten  at  the  same  time  to  observe  that  the 
interior  appearance  and  shape  of  the  muscular  and  other  impressions  are 
very  different  in  detail  ia  certain  species,  although  very  simQar  in  others.  The 
figures  here  given  will  however  suffice  to  explain  the  general  character. 

i\Ir.  Hancock,  who  at  my  request  in  May  1859  examined  the  animal  of  three 
or  foiu-  badly  preserved  specimens  of  C.  anomala  (the  only  specimens  then  to 
be  procured),  has  informed  me  that  the  impressions  a  are  undoubtedly  due  to 
the  occlusor,  r  to  the  divaricators,  and  that  when  the  former  muscles  relax 
and  the  latter  contract,  the  fluid  in  the  perivisceral  chamber  will  be  forced  for- 
wards, and  thus  the  valves  will  be  opened  a  little  in  front,  the  action  bemg  the 
same  as  in  Lingula ;  that  v  p  is  due  to  what  may  be  termed  the  ventral  ad- 
justers, that  these  muscles  form  a  scar  close  to  the  outer  border  of  the  divari- 
cator  in  the  ventral  valve.  The  other  extremities  of  this  muscle  converge  and 
pass  round  the  outer  margin  of  the  occlusor,  to  which  they  adhere  ;  but  Mr. 
Hancock  could  not  exactly  determine  how  they  termmate.  d  p  are  considered 
due  to  be  the  dorsal  adjustors  (?),  one  end  of  the  muscle  being  attached  to  the 
dorsal  valve,  close  to  the  outer  border  of  the  divaricators,  the  other  most  pro- 
bably to  the  anterior  process  of  the  ventral  valve  ;  although  this  could  not  be 
satisfactorily  determined,  from  the  indifferent  state  of  preservation  of  the  speci- 
mens, at  any  rate  the  fibres  of  this  extremity  were  firmly  united  to  the  inner 
border  of  the  occlusors.  The  brachial  muscle  has  both  its  extremities  attack d 
to  the  same  valve  (the  dorsal) — the  anterior  end  to  the  ventral  process,  the 
dorsal  close  to  the  outer  margin  of  the  occlusor,  with  which  it  blends  its  fibres ; 
that  the  arms  are  fixed  to  these  muscles,  which  perhaps  may  be  named  the 
brachial.  The  mesenteric  {n)  is  a  flat  thm  membranaceous  muscle,  binding  the 
dorsal  mysentery  to  the  process  of  the  hinge-margin,  to  which,  according  to 
Mr.-  Woodward,  the  cardinal  muscle  is  attached  ;  but  we  may  hope  that  before 
long  Mr.  Hancock  will  have  been  able  to  investigate  anatomically  some  well- 
preserved  examples,  which  may  be  dredged  alive  close  to  some  portions  of  the 
Irish  and  Scottish  shores.  The  oral  arms  are  thick,  fleshy,  and  spkally  coiled ; 
the  volutions  are  few,  and  directed  vertically  towards  the  cavity  of  the  dorsal 
valve,  somewhat  as  is  seen  in  Discma  and  other  genera.  We  may  also  notice 
that  the  brachial  muscle  is  very  closely  united  to  the  occlusor ;  that  it  is  diffi- 
cult to  distinguish  the  two  in  the  generality  of  specimens. 

Dr.  Carpenter  has  stated  the  structure  of  the  shell  m  this  genus  to  be  widely 
different  from  that  of  Brachiopoda  generally,  but  as  still  conformable  to  it  in 
being  penetrated  by  canals  which  are  prolonged  from  the  lining  membrane  of 
the  shell,  and  which  pass  towards  its  external  surface,  these  differing,  however, 
from  Terebratulse  in  not  arriving  at  that  surface,  and  in  breaking  up  into 
minute  subdivisions  as  they  approach  it. 

XLIV. — Crania  qtjadrata.    M'Coy.    PI.  v.,  figs.  12-21. 

Orhicula  quadrata.     M'Cov,  "  Synopsis  of  the  Carboniferous  Fossils  of  Ire- 
land," p.  104,  pi.  XX.,  fig.  1.     1844. 

This  species  raries  much  in  shape,  on  account  of  its  mode  of  attachment, 
which  is  by  the  entire  surface  of  its  lower  valve  ;  but  when  quite  regular,  is 
marginally  sub-quadi-ate,  abnost  circular,  or  shghtly  elongated,  oval :  the 
posterior  edge  beiug  usually  straight,  or  with  a  slight  inward  curve,  while  the 
shell  is  at  the  same  time  -n-ider  anteriorly  than  posteriorly.  The  upper  or  free 
valve  is  conical,  or  limpet -like,  the  vertex  being  sub-central  and  closer  to  the 
posterior  than  to  the  anterior  margin.    Externally  the  surface  is  marked  with 
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numerous  but  irregular  concentric  striae,  or  lines  of  growth,  which  give  to  the 
shell  a  somewhat  roughened  appearance.  The  interior  of  the  attached  valve  is 
surrounded  by  a  raised  thickened  border  of  moderate  width,  and  upon  it 
the  tubular  shell-structui-e  is  sometimes  clearly  discernible.  Li  each  corner  of 
the  disk,  close  to  the  posterior  inner  margin  of  the  raised  border,  may  be  seen 
two  somewhat  circular,  slightly  convex,  and  prominent — but  widely  separated — 
muscular  scars  ;  while  towards  the  centi-e  ot  the  disk  two  other  prominent  but 
approximate  muscular  impressions  exist,  and  which  are  at  the  same  time  some- 
what hollowed  out  along  their  middle.  Mr.  Hancock  attributes  the  two  first- 
mentioned  scars  to  the  divaricator,  while  the  central  pair  ar  eref erred  to  the 
occlusor :  the  other  muscular,  ovarian,  and  vascular  impressions  which  should 
exist  in  the  interior  were  not  sufficiently  defined  in  the  present  species  to 
admit  of  their  being  accurately  described.  The  interior  of  the  upper  or  free 
valve  has  not  been  hitherto  discovered ;  and  none  of  the  Scottish  specimens  that 
have  come  under  my  inspection  exceeded  seven  lines  in  length  by  about  the 
same  in  width.  y,.,    -      i;      .li  ..r:.. 

The  mode  of  existence  peculiar  to  this  as  well  as  ,to  ptihBiVjKnilaiiysifttait'i 
structed  species  is  the  cause  of  the  great  irregvdarity  in  shape  assumed  oy  the 
larger  nujnber  of  individuals ;  for  it  was  the  habit  of  the  yoimg  of  this,  as  well 
as  of  other  species  of  the  genus,  to  fix  themselvc  as  parasites  to  all  kinds  of  sub- 
marine objects,  and  they  were  sometimes  so  numerously  and  closely  clustered 
together,  that  their  individual  regidar  growth  was  prevented,  from  which  it 
can  be  easily  understood  that  in  such  cases  the  animal  must  have  been  com- 
pelled to  developc  itself  in  whatever  direction  it  could  find  available  space. 
When  first  formed  and  up  to  a  certain  age  the  shell  of  the  attached  valve  was 
exceedingly  thin,  and  adhered  so  closely  to  the  surface  of  the  object  to  which  it 
was  fixed,  as  to  have  reproduced  all  the  inequalities  of  its  surface,  but  with  age, 
and  from  the  shell  acquiring  greater  thickness,  these  inequalities  were  generally 
levelled.  Nor  is  it  an  uncommon  circumstance  to  find  the  roughness  or  sculp- 
ture of  the  object  to  which  the  lower  valve  adliered  likewise  reproduced  upon 
the  outer  surface  of  the  upper  or  unattached  valve,  in  a  very  similar  manner  to 
what  we  find  to  be  the  case  with  certain  species  of  oyster. 

Although  the  Crania  we  are  at  present  describing  is  far  from  being  un- 
common in  certain  Scottish  localities,  it  does  not  appear  to  have  been  noticed  here 
until  the  early  part  of  1858,  in  which  year  I  received  from  a  friend  in  Carluke 
several  examples  of  the  attached  valve  clustered  round  fragments  of  various 
species  of  encrinal  stems,  and  at  a  subsequent  period  bivalve  and  separate 
valves  were  obtained  in  great  abundance  in  ot  her  localities  in  Scotland,  attached 
to  the  shell  of  several  species  of  Bracliiopoda  and  other  marine  bodies. 

It  is  no  easy  matter  to  distinguish  certain  forms  of  Crania :  several  species 
bear  so  close  a  resemblance  to  one  another  that  I  liave  felt  somewhat  em- 
ban-assed  how  to  determine  that  to  which  the  Scottish  shell  should  be  referred. 
Having  submitted  several  examples  to  Prof,  dc  Kouinck,  he  assured  me  that  it 
could  not  be  identified  with  his  Crania  (Patella)  Byckholtiaim,  but  that  it 
might  be  the  same  as  his  Crania  {OrbicuUt)  truncata  (?)  It  was  not  until  I 
had  been  able  to  study  the  original  types  and  other  examples  of  Prof.  M'Coy's 
Crania  (Orhicnla)  (luaAratu  (kindly  communicated  by  Sir  R.  Griffith)  that  I 
could  identify  the  Scottish  shell  with  the  Irish  author's  species. 

At  Gare,  in  Lanarkshire,  it  has  been  found  at  two  hundi-ed  and  thirty-nine 
fathoms  below  "  Ell  coal ;"  three  hundred  and  forty-three  at  Langshaw  Biim ; 
and  three  hundred  and  seven!  y-five  at  KUcadzow.  It  occurs  also  at  Auchen- 
tibber  and  Caldersidc,  High  Blantyre ;  Capel  Rig,  East  Kilbride ;  Brockley, 
near  Lesmahago ;  and  Robroyston,  north  of  Glasgow.  In  Ayrshire,  at  West 
Broadstone,  Beith  ;  Goldcraig,  near  Kilwinning ;  Cessnock,  ueai-  Galston ;  and 
on  the  bank  of  the  stream  Pomillen,  near  Strathavon.    In  RenfrewsMre,  at 


'Iho?  Davidson,  del     et  JuJi 


Vol  IR-FIA. 


DAViDSON — SCOTTISH    CARBONIFEROUS   BRACHIOPODA.  225 

Howood,  uear  Paisley;  and  Orchard-quarry,  Tliornliebauk  In  Kircudbrieht- 
shire,  in  strata  cropping  out  on  the  sea-shore  near  Kircudbright.  In  Stirling- 
shire, in  the  Balglass  Burn  beds,  and  in  those  of  the  Campsie  main  lime- 
stone, &c.,  and  Corrie  Burn.* 

Tamily  Discixid.e. 
Genus  Discixa.     Lauiarck.     1S19. 

The  shells  belonging  to  this  genus  are  usually  circular,  or  lougit  udinully  oval ; 
the  larger  or  huperforated  valve  beiug  conical,  or  limpet-like,  with  the  apex  m- 
clining  towards  the  posterior  margin.  The  lower  valve  is  conical,  opercular, 
flat,  or  partly  convex,  and  perforated  by  a  narrow,  oval,  longitudinal  slit,  which 
reaches  to  uear  the  posterior  margin,  and  which  m  recent  species  is  placed  in 
the  middle  of  a  depressed  disc;  the  shell  being  always  attached  to  maruic 
bodies  by  means  of  a  pedicle,  and  never  by  the  substance  of  its  shell  as  in 
Crania.  The  valves  are  unarticulated,  and 'kept  in  place  by  a  particular  dis- 
position of  muscles  ;  the  occlusor  and  divaricator  impressions  beiug  somewhat 
similarly  situated  to  those  of  Crania. 

Much  has  still  to  be  done  before  the  annual  will  have  been  completely  and 
satisfactorily  anatomically  investigated.  The  oral  arms  have  been  described  by 
Ml-.  S.  P.  Woodward,  in  his  excellent  Manual,  as  beiug  curved  backwards,  rc- 
tummg  upon  themselves,  and  ending  in  small  spires,  du-ected  do^Tiwards 
towards  the  ventral  valve,  as  in  the  subjomed  figure ;  and  the  only  process 


In  this  diagi'ammatic  representation  of  the  animal  of  Diseina,  by  Mi\  Woodward,  the  exti'em- 
ities  of  the  labial  arms  are  displaced  forwwds,  in  order  to  sliow  their  spu-al  terminations, 

wliicli  covdd  possibly  have  afforded  support  to  the  arms  is  developed  from  the 
centre  of  the  ventral  valve,  as  iu  Crania.  In  recent  species  the  shell  is  stated 
by  Dr.  Caqjenter  to  be  horny  and  miuutely  punctate,  the  tubuli  beiug  generally 
arranged  iu  fasiculi,  so  that  their  transverse  section  ))rescuts  a  series  of  dots. 
Dr.  Gratiolet  believes,  however,  that  the  shell  is  not  eutii'cly  composed  of  a 
Lomy  substance,  but  somewhat  similar  to  that  of  Liugida,  although  the  cal- 
careous element  is  enormously  greater  in  the  last-named  genus.  Tlie  chemical 
composition  of  the  shell  of  Diseina  has  beeu  stated  by  Monsieur  S.  Cloez  to  be 
'junilar  to  that  of  Liugula,  of  which  au  analy>-is  will  be  found  fiu-thcr  on. 

*  In  Ireland  C.  qumlmta  is  found  at  Kalian's  Bay,  in  Donegal.  Ajipcars  to  be  a  rare  sIrU 
in  English  Cai-boniferous  strata,  a  single  e.xample  haNTiig  been  hitherto  foimd  by  IU'. 
C.  Moore,  at  Holwell,  near  Frome.  It  occurs  also  at  Toumay,  in  Belgium,  and  at  Tuscombia, 
Alabama,  in  America.  It  may  likewise  he  observed  that  many  species  of  Crania  have  been 
confomidcd  vrith  Ditcina,  from'  the  fact  that  it  is  often  veiy  difficult  to  distinguish  certain  fossil 
species  when  the  interior  cimnot  be  examineiL 
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Disciua  appears  to  have  existed  dui-in^  almost  the  entire  series  of  Palseozoic 
and  Mesozoic  periods  up  to  the  present  day ;  and  it  is  probable  that  the  animal 
was  not  at  any  period  the  inhabitant  of  very  deep  water,  for  all  the  recent 
species  of  Lingula  and  Disciua,  or  those  species  with  a  horny  shell,  have  pre- 
vailed in  the  littoral  zone,  and  do  not  appear  to  have  descended  deeper  than 
about  eighteen  fathoms.  The  reader  is  referred  for  more  ample  details  to 
Prof.  Suess'  admirable  "Memoir  on  the  Habitat  and  Distribution,  of  the 
Recent  and  Fossil  Brachiopoda,"  recently  published  in  Vienna. 

XLV.— Discing  >^iTiDA.    Phillips.    PL  v.,  figs.  22-29.     ,. 

Orhlcufamiida.  Phillips'  "Geol.  of  York,"  vol.  ii.,  p.  221,  pi.  xi„  figs.  10-13, 
1836,  =  0.  cincfa,  Portlock's  "lleport  of  the  Geol.  of  Londonderry,  &e., 
pL  xxxii.,  figs.  15,  16,  1843  '=p 'i>;  M/«  ■'M'Coy';s'".  Brilasb.J'arffiozoic 

Fossfls," pi. iii^., fig.  32.  :7-- :-^^  C    Zll,  r.      :-^- : ,  f ,:  ;■; ': 

The  shells  composing  this  species  are  marginally  circular,  or  elongated  oval, 
the  posterior  portion  being  rather  narroMcr  than  the  anterior  one.  The  larger 
or  free  valve  is  conoidal,  or  limpet -like,  and  more  or  less  elevated,  the  pointed 
apex  being  situated  at  variable  distaiices  between  the  centre  and  tlie  posterior 
margin,  but  it  is  not  always  the  most  elevated  portion  of  the  valve.  The  sui-- 
faee  of  the  sheU  is  covereu  with  numerous  small  irregular,  concentric  vrriukles, 
or  striae.  The  smaller  or  lower  valve  is  somewhat  flattened,  or  slightly  concave 
towards  its  anterior  margin,  with  an  oval-shaped  foramen,  surrounded  by  an 
elevated  convex  margin,  which  extends  from  near  the  centre  of  the  valve  to  a 
variable  distance  from  tlie  posterior  edge.  This  valve  is  likewise  ornamented 
with  numerous  small  irregular  concentric  ridges,  or  wrinkles,  with  small 
flattened  interspaces.  Xp  interiors  have  been  luthcrto  obtained ;  while  the 
largest  Scottish  examples  X  have  seen  measured  ten  lines  and  a-half  in  length 
by  about  the  sauie  iii  width,  the  4epth  oj:  ekvaitAoiv.pf  thei  larger  valye  being 
about  six  lines.  ■,     .    ; 

;i;After  a  leiigthened  examination  of  Disciiui  chicta,  as  well  as  of  Liichia  luUa, 
I  could  perceive  no  valid  grounds  for  separating  these  two  so-tcrmcd  species 
from  D.  nitUIa ;  and  auy  one  possessing  a  sufficiently  numerous  series  of  specnnens 
of  the  last  named  form  would,  I  thitilc,  soon  perceive  that  Phillips'  sliell  presented 
every  degree  of  elevation-^from  that  of  an  almost  depressed  shell  to  that  ex- 
treme "inflated  bubble-like  form,"  described  by  Prof.  M'Coy.  I  am  therefore 
quite  disposed  to  concur  in  the  Irish .  author's  opinion  >vhen  he  considers 
D.  cinda  as  nothmg  more  than  the  perfect  condition  of  D,  nit  Ida;  for  when  the 
outer  surface  of  the  last  named  sliell  is  aljseut,  which  iij  often  the  case,  tlie  cast 
is  generally  almost  smooth,  x»r  marked  only  with  i,x  few  faint  concentric  and 
raxliating  Lines,  a  circumstance  which  has  apparently  led  some  palaeo^itologists 
to  believe  tliat  Pliillips'  shell  was  smooth,  while  that  of  Portlock's  was  concen- 
trically striated. 

'■;  Dhcbmnififia  is  a  common  species  in  certain  Scottisli  localities.  It  occurs 
at  Belston  Place  Burn,  in  Lanarkshire,  at  one  hundred  and  sevcnty-thtec 
fathoms  below  "  Ell  coal ;"  two  hundred  and  tliirty-ninc  at  Gare ;  two  hundred 
and  sixly-five  at  Belston  Buni;  and  three  hundred  and  fifty-four  at  llaes  Gill ; 
all  in  the  parish  of  Carluke.*  It  is  likewise  foimd  at  Haw-hill,  near  Lesina- 
hago;  Ancheutibbcr  and  Caldersidc,  High  Blantyrc;  and  Capcl  Big,  East  Kil- 
bride. In  Renfrewshii-c,  at  Arden-quarry,  Thornliebank.  In  Stirlingsliirc,  at 
Craigenglen ;  and  in  the  Balgrochen  Glen  ironstone,  etc.  In  Ayrshire,  at  Craigie, 
near  Kilmarnock;  Ccssnock,  parisli  of  Galston;  and  Netherfield,  near  Stratli- 
avon.     In  Eifcshire,  at  Strathkenny,  St.  Andrews,  &c.     In  Haddingtonshire,  at 

•  I'ltiutical  epectmene  kre  foTin^l  in  Pike  and  Adams  tonnty,  Ulinoie,  Anioriea. 
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Cat  Craig,  near  Dunbar.     It  occurs  also  in  Edinburgsliire,  and  along  the  Ber- 
wickshire coast,  from  the  mouth  of  the  Tweed  to  Ross. 

Family  Lingulid-e, 
Genus  Lixgula.     Bruguiere.     17S9. 

The  limit  of  variation  among  the  shells  composing  the  genus  Lingula  appears 
to  be  more  restricted  than  what  is  prevalent  among  the  generafitv  of  other 
genera  and  species  of  Brachiopoda.  It  is,  therefore,  very  often  no  easy  matter 
to  distinguish  and  correctly  determine  some  fossil  species,  even  when  occurring 
in  different  and  often  widely  separate  geological  periods. 

The  sheU  of  Lingula  is  thin,  equilateral,  usually  longer  than  wide,  and 
broader  at  the  front  than  at  the  beaks,  Mdiich  are  likev/isc  more  or  less  poiuted, 
while  the  front  is  either  nearly  straight,  or  with  a  slight  inward  or  outward 
curve.  The  shcU  is  also  sub-equivalve  :  the  extremity  of  the  beak  of  the  dorsal 
valve  is  somewhat  more  elongated  and  pouited  than  that  of  the  ventral  one.* 
The  external  surface  is  also  either  nearly  smooth,  or  concentrically  striated. 
The  valves  are  usually  moderately  convex,  and  generally  deepest  or  most 
elevated  towards  the  beak,  and  become  more  flattened  as  they  approach  the 
front.  The  apex  of  the  dorsal  valve  is  likewise  situated  qidte  close  to,  but  not 
contiguous  with,  the  rounded  margin  of  the  beak,  and  by  which  character  the 
valves  can  be  readily  distinguished,  both  in  the  recent  and  fossil  condition. 

When  alive,  the  valves  of  Lingula  were  slightly  gaping  at  each  end,  con- 
tiguous only  along  the  lateral  margins  ;  but  the  animal  could  at  its  wdl,  by  the 
action  of  certain  muscles,  close  or  draw  together  one  or  other  extremity ;  nor 
does  there  exist  any  articulation,  the  valves  being  kept  in  place  by  the  means 
of  a  complicated  system  of  muscles,  to  be  hereafter  described.  The  animal  was 
also  provided  ^nth  a  very  long  pedicle  of  a  peculiar  construction,  which  was 
chiefly  attached  to  the  inner  groove,  situated  in  the  beak  of  the  ventral  valve  ; 
and  when  alive  did  not  inhabit  great  depths,  most  ^eCent  species  having  been 
found  at  low-water  buried  in  sand. 

TTie  intimate  shell-structure  of  Lingula  has  been  described  by  Dr.  Cai-penter; 
and  we  will  therefore  only  refer  to  Dr.  Gratiolet's  and  Mr.  S.  Cloez'  more  recent 
observations.  Tlie  first  named  savant  states  that  the  shell  is  composed  of  two 
distinct  elements,  the  one  being  horny,  the  other  shelly  ;  that  they  are  disposed 
in  layers,  or  thin  larainse,  which  succeed  each  other  alternately  from  the  con- 
vex sui-facc  of  the  valves,  the  outer  or  superficial  one  being  homy ;  that  these 
layers  have  not  the  same  thickness,  the  testaceous  ones  being  thickest  on  and 
near  the  visceral  side,  while  the  horny  ones  are  more  so  towards  the  exterior 
suiface ;  and  that  while  the  horny  layers  are  entirely  fonned  of  parallel  fibres, 
without  trace  of  perforations,  the  testaceous  ones  are  travei-sed  by  a  multitude 
of  minute  canals,  recalling  those  of  the  TerebratuUdse.f    Mr.  S.  -Gloez  has  like- 

*  Anatomists  appear  to  differ  as  to  the  names  by  wMch  the  valves  shoiilii' be  designated ;  it 
may  therefore  be  as  well  to  mention  those  that  are  synomTHS.  The  shortest  is  the  dorsal 
valve  of  "Woodward,  Hancock,  etc. ;  =  valve  iuferieiirc,  Gratiolet ;  =  valve  droite,  Vogt. 
The  longest  is  the  ventral  valve  of  AVoodwanl,  Hancock,  etc. ;  :i=  valve  superieur,  Gratiolet  ; 
^  valve  gawche,  Vogt.  ^£r.  Hancock  is  of  opinion  that  if  the  names  of  the  valves  were  to  be 
Cjiftnged,  tliat  they  should  Ix;  called  anterior  and  posterior.  lu  the  jjrcsejit  paper  we  will 
continue  to  make  use  of  those  first  mentioned. 

■f' I  have  coii!:idercd  it  desirable  to  rejiroduco  these  details,  afi  they  are  new  to  British  palse- 
Oi^ologiats,  and  have  been  uiken  from  I  he  futst  portion  of  l>r.  tJratiolet's  rcceutlj-  published 
memoir  ou  tho  anatomy  of  Linr/uta  niinliwi ;  and  I  avpil  jiiyself  <  'f  the  present  opportunity  to 
express  fiiy  grateful  thanks  to  the  dis-tingnLsliMl  French  anatomist  for  the  high  honour  he  "has 
cdnfi?n-bd  "by  dedicating  to  me  the  i-esiilta  of  his  rxlmirable  researches.  For  details  concem- 
ing.tihe  animal  of  Jjin(;ulu,l  miust  refer  .tlie  reader  to  the  foUowbig  memoirs  ;— Cuvier,  "Me- 
moire  srn- 1' Animal  de  la  Lingula :"  1797  and  1802.  Vogt,  "  Anatoruie  der  Ijingula  anatiua :" 
1815.  Owen,  "On  the  Anatomy  of  the  Brachiopoda;"  " TransactBons  of  the  Zoological 
Society:"  1835.  As  well  as  in  Davidson's  "General  Introduction,"  chap,  i.:  1853.  S.P.Wood- 
ward's "  Manual  of  the  iilollusca  :  1854.  But  especially  to  the  magnificent  memoir  by  Han- 
cock, "On  the  OrgaJiization  of  the  Brachiopoda,"  Tiuns.  Bq,yal  Soc. :  ISpS.  As  weU  as  to 
Gratiolet's  most  important  and  excellent  memoir,  "Etudes  Aiiatomiqaes  sur  la  LingiiLi 
anatina,"  in  the  "  Journal  de  Conchyliogie"  for  January  and  April,  1860. 
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wise  shown  that  the  ^■alvcs  of  Lhigula,  when  dried  at  100  degrees,  contain  for 
100  parts 

Organic  matter  45'20 

Carbonate  of  lime  ., .....'.,....;;........     6'68 

Phosphate  of  lime  .../;;../..^.„\V;.7r.vr:.r...?.f^".:rC;?...  42-29 
.  Mi..  <-■    .'Ditto  "•  •  magnesia  ..???.;-.;.';.v;7??.:?.?,.?fr?;r;.'-.:.  '  3-85 
■.oio^)ftt^n:3e  ses qui  oxide  of  ironV. ^-.\ f.  "A :?. , ?."f f;'. . .'^''f -98 

smtk  v;;?^^v:^.. ':'.:..;!v..?r?.:.^..??.:(^.:l^'r.  tv^es 


.'.a  ar- 


This  distinguished  rreuch  chemist,  observes  at  the  same  time  that  this  com- 
position of  the  test  of  Lingula  approximates  to  that  which  M.  Chevrcuil 
signalized  in  tlie  scales  of  the  Lepidostria,  as  well  as  to  the  test  of  insects,  as 
described  some  years  ago  by  Halchett.     jjj-.iJj.>i^f..  n-  i^--^  i^lju  ;  Kii  ri!' 

In  the  interior  of  the  valves  may  besefen''a'Mmli(Br'66fWtiS6iflai!f''8iM  other 
impressions,  with  which  tlie  palseoutologist  shofuld  become  acquainted ;  but  it 
would  be  out  of  place  wete  we  to  enter  into  a  miinite  auatoinical  description  of 
fcBJxiiaiiii  liiJp'i  JJJoUii  io  ,-i'jijiJiiu  Jjjoii  lo  •iif.q  i,  oia  ■•  ?.-vo..v,\'y.>o  ■v.)\\'^\sv«  j.t. 
10  mcnt  xir  /jhia  iioea  ic  9ho  .ovIfiY  Un^mv  adi  n'Oii  easq  Y^^i   i  wo&^v: 
t-^-^ralU  30  oJ  a%  ^^ilh^.!i'niv[^.^if^m^mis^i^^^^^i^  'Of  ^'  ■'■'■^^'^  li;it>02'-.  ^. 
:j/l)  b-ndi-oao  Jnodu  ^TUty-luaSTT^.i! '   -    ••:.'.i;  ilTl^¥f«<tfo>*it  lo  asbia  e_i 
-moo  sifi  89ili(ff3iix3  Li?- 


Y.lJoa-Jb  o;§  bnr,  ,t   , 
3ii3  eaftimaitxo  J/w 
•loiietiiB  edi  lo 
oaodl  buiJad  ^ft^ 

-moo  soloeaffl  ^w 
9xit  lo  Ytifno'it/o 
8ji  ^aivK((  nnij 
irnag  s  3vcx{  #r»?. 
oldxfob  eJi  ^ukn 


.-lari.ij^o)  OKolo  b 

98311]    lo  'I^lb'iodi' 

bnaoari  ,o§  {odi 
,obia  doisa  no  afrt^, 


all?  oril  lo  riJ^. ' 
vr.it  buB  tboasf 

t  97lB7  .aoi; 

jltib  B  j:?:fili 

id  J  bnB  I  lis: 

i\uvys^  ei.l' 
-  di  tl    .bsi.; 

li  aiflomi-ifiJ^.s 
.ifnol  mlnoiio 


i;.^  irjj;u  ill,  - 
:b   y;bri.t  ,fe3,ce.i 

/bod  ad)  'rrplT^f^^t  [ui!  li  w  •jlotiiibem.Ti . 
odi  lo  obi?ino  oiU  tj;    .-.. /B'ig.  J^ir.i'jv  o(ft  mo'ii  '^^ISw:  2.v.\v)'i6v,\\)i^  \vi«viVfc^  oi. _ 
.Jwoie  X'tlOTq  JRiil  livyiiii^ji^L-xwi^rfijkWcrtWiii^.iif  fjf'fi  .awauboo  lonaJao:; 

Tp{>Jh.<^'¥^ii^'vMi';  W'cii^rtVraTct,'  San'cocki'ctcr ;'  vaive  shpeneiire, 'ftratioiet."  Fi^Va!— jBSi'" 
!j;f.ii!;i'^     i  isal  vaJvo,  Ttoodwarrt,  Haiicock,  et«.  jvalvomferieuro,  Gratiolet.     "n'  "       -' 

;;  n.  Posterior  occlusor,  Hancock  ;  =  anterior  adductors,  AVoodward ;  =  pn'-arlductenrs,  Gra- 
tiolot;  =  iintene  Bcliiaso  muskclbiindel,  Vogt;  =  w.usctes  qui  vonl  directement  d'une 
cotjuille  !i  I'uutrc,  C'uvier.  «  »,  Anterior  occlusor,  Hiiucock;  =  autcj-ior  rcti'actors,  "^'ood^ 
ward;  =  muscles  o>)li(jMe.«ipostero-ant('-ricur.s,  Gi-atiiMct;  =  mittlcrc  schicSc  miiskc'l))undel, 
VoRt.  rrr,  Divnricator,  Hancock  ;  =  posterior  adductor,  Wood«-ard ;  =  post-adduct^ui-K, 
(Jratlolet;  =  obtrcr  sclUicssmu.skel,  Vt>gt.  j>  p.  Posterior  adju.slor,  Hanc^juk ;  =  po.stcriGr 
rctnictorg,  Woodwai'd  ;  =  muscles  croiso  ou  oblique  transverse,  Gratiolet.  eji,  External 
adju8tf)r,  Hancock ;  ==  external  in-otractorw,  Woodward ;  =  siuface  s\u-  la  (juelle  sc  jMiilonge 
riuBortiou  du  musdc  obliciue  iintero-iwsUii-ioiu-  paii'e  externe,  GratioleC  i'  p  and  <■'  p,  (Jen- 
tral  adjiistfjr,  Hancock  ;  =  centi-al  iirotractor,  \\  ood^vard ;  c  p,  muscles  obliques  anteriem-s 
paire  interne,  Gratiolet;  and  c'  ;> ,  niUMclo.s  oblitpies  anti'-ricnrs  pauc  iutemo  et  extenic, 
Gratiolet.  x.  Line  indicating  tbe  po.slcinor  parietals,  Ilaucock ;  =  peauasier  verticaiixj 
Gratiolet.  p,  Pcdunc\dar  nnisde,  Hancock;  =  cajisule  of  pedicle,  Woodward;  =  muscle 
intericiir  ilu  i)cdmirle,  Gratiolet.  i,  Tmiircssions  produced  by  the  cential  branclics  of  sinuses, 
Hancock,  x.  Impressions  produced  by  the  outer  or  lateral  branches  of  siu\ises.  v,  Imprcs- 
hiouw  produced  by  jiallial  lojje,  in  (    yicj  ]/;],)    'lor  j'CK'j  'j^u 
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the  animal  itself  in  a  memoir  exclusively  devoted  to  fossil  species.  We  Mill 
therefore  briefly  place  before  the  reader  a  iev:  details  only  concerning  those 
muscles  ^vhich  have  left  recognizable  impressions  in  the  interior  of  the  valves. 
It  must  also  be  observed  that  although  tlr.  Woodward,  Mr.  Hancock,  and  Dr. 
Gratiolet  and  others  agree  as  to  the  shape  and  position  of  the  various  muscles,  they 
do  not  interpret  the  functions  of  some  of  these  exactly  iu  the  same  manner,  and  as  a 
number  of  names  have  been  applied  to  designate  the  same  muscle,  the  first 
thing  to  do  wiU  be  to  place  before  the  reader  figures  showing  the  ])Osition  of 
the  impressions  and  the  synonymous  terms  that  have  been  employed,  and  such 
will  also  save  us  the  necessity  of  describing  these  scars,  whicli  a  glance  at  the 
figures  vnll  explain  far  better  than  could  be  done  by  simple  words,    i- 

The  muscidar  system  is  much  more  complex  in  the  uuarticulat^d' divisions 
of  tlie  Brachiopoda  than  in  articidatcd  groups ;  while  describing  their  shape 
cUid  direction  we  cannot  do  better  than  to  follow  what  has  been  said  by  Mr. 
Hancock  iu  his  admirable  memoir  upon  the  "Anatomy  of  the  Brachiopoda," 
publislied  in  the  "Philosophical  Transactions  of  the  Koyal  Society,"  18oS. 

The  anterior  occlusors  "  are  a  pair  of  stout  muscles,  of  about  equal  thickness 
throughout ;  they  pass  from  the  ventral  valve,  one  at  each  side,  in  front  of 
the  visceral  mass,  and  inclining  forwards  and  inwards,  they  go  to  be  attached 
to  the  sides  of  the  central  ridge  of  tlie  dorsal  valve,  about  one-third  the 
length  of  the  shell  from  tlie  anterior  margin,  The  dorsal  extremities  are  com- 
pressed, and  have  their  sides  in  contact."        .     '4-^s  ,- ^ 

The  jiosterior  occhiaOU  "  are  ruther  ,st outer  and  mncii  stronger,  and  go  directly 
from  valve  to  valve,  parallel  with  each  other.  The  ventral  extremities  are 
placed  a  little  in-' ^Ivance,  of  the  corresponding  tenniuatious  of  the  anterior 
pair;  and  the  cfclrs/al  extremities  of  the  fornaer  m-e  sitnatedTilittle  behind  those 
of  the  latter." '^•v,';^'  ,    -  -' .    • 

_  The  (//r<-//7V^<[()r,('/ though  forming  a  single  mass,  is  really  two  nniscles  com- 
bined; It  is  short  and  stout,  and  is  situated  at  the  posterior  extremity  of  the 
perivisceral  cliamber,  passing  dire('tly  i  between  the- valves,  and  having  its 
attaclmients  unraediately  witlun.the  um1>ones.  The  extremities  have  a  semi- 
circular form,  arched  behind,  and  slightly  bifid  in  front,  indicatijig  its  double 
nature."  "-',. 

The  central  adjmtors. — "  This  pair  arc  attached  to  the  veiitral  valve  by  fine 
points  between  the  posterior  occlusors  iu  front';  they  are  plated  close  together, 
one  on  each  side  of  the  median  line  : .  sweeping  round  the  inner  border  of  these 
muscles,  they  diverge  posteriorly,  /md  iaicreasing  iu  size  as  they  go,  ascend 
towards  the  dorsaKyalve,  to  wlyeh  tliey  become  adhergnt,  one  on  each  side, 
immediately  within  the  paricties  of  the  l)ody."  '~'~ — ' '"' 

T!\\e  external  arlJHsfors  "arise  from  the  ventral  valve,  at  the  outside  of  the 
posterior  occlusors,  and  in  contact  with  them.  They  arc  at  first  pretty  stout, 
out  on  passing  outwards  and  backwards  they  enlarge  a  little,  and  ascending,  arc 
inserted  into  tlie  dorsal  valve,  one  oneadi  side,  innaiediately  behind  the  central 

pair."  ■:  "  

\T\\fi j)ostcrior  afljnstors  "are  large  and  poM'cvful  muscles,  and  though  they 
may  be  considered  as  a  pair,  they  arc  asyaunctrical,  there  being  two  on  one 
side  and  only  one  on  the  other.  As  they  pass  across  from  valve  to  valve  they  in- 
tersect each  otluT,  the  single  one  passing  between  the  otlicr  two.  The  single  oii6 
is  as  large  as  the  other  two  put  together,  and  is  attached  to  the  left  side  of  the 
ventral  valve,  al)out  midway  between  the  divaricator  and  the  anterior  occlusor. 
rroni_  this  point  it  passes  diagonally  upwards  and  forwiu-ds,  .  .  ^d  on 
reaching  the  opposite  side  of  the  dorsal  valve  has  tlie  other  end  inserted  into 
the  latter,  inunedmtely  within  the  posterior  tcnuinations  of  the  external  and 
central  adjustors  of  the  same  side.  At  tlie  points  of  attachment  the  three 
muscles  are  pressed  so  close  together,  that  they  appear,  at  first  sight,  as  only 
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one.  Tlie  two  opposite  posterior  adjusters  take  theii*  origin  from  the  right  side 
of  the  ventral  valve,  considerably  apart ;  but  both  of  them  close  to  the  lateral 
parietes  of  tlie  body,  one  only  a  little  in  advance  of  the  divaricator,  and  the 
other  a  short  distance  further  forward.  They  converge  as  they  penetrate  the 
visceral  mass,  and  sloping  forward,  one  on  each  side  of  the  single  muscle,  with 
the  alimentary  tube  above  them,  they  ascend  to  their  insertion  into  the  left  side 
of  the  dorsal  valve,  directly  within  those  of  the  external  and  central  adjusters. 
Therefore  at  this  point  there  are  the  terminations  of  four  muscles  in  close  con- 
tact." 

The  'peduncular  'muscle  "  has  its  insertion  immediately  within  the  umbo  of  the 
ventral  valve,  and  close  behind  the  divaricator." 

X  is  a  line  indicating  attachment  of  the  posterior  parietals. 

There  are  some  other  muscles,  but  as  they  do  not  leave  any  impressions  upon 
the  siu'face  of  the  shell,  will  not  require  to  be  here  recorded  ;  but  now  that  the 
reader  has  had  the  names,  shape,  and  position  of  the  muscles  explained,  it  will 
be  necessary  to  mention  as  brielly  as  possible  what  arc  their  supposed  functions, 
and  for  tliis  purjiose  we  will  particularly  mention  the  views  of  Mr.  Hancock 
and  Dr.  Gratiolet,  as  they  are  the  authors  who  have  more  recently  examined  the 
animal  with  the  greatest  attention.  In  order  to  avoid  the  possibility  of  error 
upon  my  part,  I  requested  the  two  last  named  anatomists  to  kindly  transmit 
me  their  views,  and  which  I  wdl  now  transcribe. 

According  to  Mr.  Hancock,  the  functions  of  the  various  muscles  might  be 
shortly  described  as  follows : — 

"  The  anterior  and  posterior  occlusors  are  mauily  instrumental  in  closing  the 
valves. 

"  The  divaricators  are  the  chief  agents  in  opening  them.  "V^Tien  they  con- 
tract the  umbonal  regions  of  the  valves  are  approximated,  and  thus  pressing 
forward  the  fluid  in  the  perivisceral  chamber,  their  anterior  margin  is  separated. 

"  The  primary  function  of  the  three  pairs  of  adjusters  is  to  keep  tlie  valves 
opposed  to  each  other,  or,  in  other  words,  to  adjust  them;  and  in  this  respect 
to  compensate  for  the  deficiency  of  a  hinge  and  condyles.  Wlien  in  fidl  action 
and  in  co-operation  with  the  occlusors  and  divaricator,  they  likewise  assist  in 
closing  the  valves.  The  adjusters  are  the  sliding  muscles  of  those  authors  who 
believe  in  the  sliding  of  the  valves  over  each,  ^th^^r^'ij^jjje  -^p.tipm^|  occlusors 
have  had  a  similar  function  assigned  to  them, , '[,  ,  j^,  ',  'V|,' '.,  ,j.|     i  ',,,.,, 

The  peduncidar  muscle  attaches  the  sheU  to  "the' pedTiucib,^^1i^' probably 
the  power  of  moving  the  former  upon  the  latter."  "r  i    .j  '    . 

Some  doubt  exists  conccrmng  the  homology  of  the  adjuster '^nuscles  (in 
Lingula) ;  but  Mr.  Hancock  lias  not  expressed  any  strong  opinion  on  the  pomt, 
he  thought  it  likely  that  the  muscles  so  named  in  the  articidated  and  un- 
airticulated  genera  of  JBrachiopoda  were  probably  liomologous,  but  is  ready  to 
admit  tliat  he  may  be  possibly  mistaken,  and,  if  so,  he  would  not  however  be 
disposed  to  change  the  names,  for  in  both  divisions  the  function  of  these  muscles 
is  to  adjust  the  valves.    It  is  only  nccc^ssary  to  jtecp  in  view  that,  they  wcq  not 

homologous.       ■,..,(,,.    ,r,     '.,,,...;,,■    ,.t    ;^    I,,.'     ;■,...     i;,]    .,r   ':,i-    , 

We  will  now  give  Dr.  Gratiolet^s  description  of  the  fuiictions  of  the  ;iniisclcs, 
and  for  whicli  I  am  indebted  to  the  autlior  himself,  who  has  kindly  therein  dis- 
tinguished the  effects  of  simultaneous  action  and  those  of  the  altcrmitice  action; 
and  for  the  assistasfi'e  \  P/f  the.  ^^9^^l ,  ^'Mf^^J^iCQ^^Is,  i  ^^J^^  ^Wh'  fe^^^  ^4^^^^ 
Withw  brackets.^^     .■,„.,;.,,  „;;w..n..^:i  •'  ..J  ■,  ^l.'::':  m  tmt  ..rn-^ly^^:  ■, 

TEUnS   rDlVAIilCATORsl. 

laifit  SimultaneouSi  a'^ijfiewj-'— -The ;  energetically  dwimng  itog«ther  ihe^-tiiw«s  in 
their  whole  IciiL'th.  'Ju,1..ujaji..         ■ 
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h,  Alteniatke  action. — ^Vlieu  the  preadducteurs  coutract  themselves  alone, 
they  close  the  shell  iu  front,  and  make  it  gape  behind;  when  the  post- 
adducteurs  coutract  alone,  they  close  the  shell  almost  completely  behind,  and 
make  it  open  iu  front. 

2. — Muscles  Peaijssiers  A'erticaxtx  [Posterior  Parietal  Muscles]. 

a,  Simultaiieous  act  ion. — They  depress  the  body  behind,  cause  the  internal 
fluid  to  flow  towards  the  arms,  and  cousequently  come  strongly  iu  aid  of  the 
action  of  the  "  muscles  post  adducteurs." 

3. — Muscles  Obliques  Transversalement  :  Muscles  Crotses  of  Cuvier 
[Posterior  Adjustors];'"'  ^"'■'■'\''  ^'f'*'  r  ■^^ 

a,  Siimtltaneous  action. — They  energetically  di-awtogemer  t^e  valves. 

h,  Alternative  action. — Taking  for  a  fiied  point  the  valve,  which  I  call  the 
superior  (ventral),  the  right  muscle  causing  a  traction  upon  the  opposite  side 
of  the  inferior  valve  makes  it  deviate  a  little  to  the  right  by  a  slidhig ;  the  ex- 
tent of  wliich  I  should  not  know,  a  luiori,  how  to  mcasui'e.  The  double  cross 
muscle  of  the  left  side  acting  symmetrically  makes  it  deviate  a  little  to  the  left. 

■1. — Muscles    Obliques    Postero-anterieurs    [anterior   Occlusor]    et 

AXTERO-POSTERIEURS   [CENTRAL   AND  EXTERNAL   AdJUSTORS]. 

a,  Biiini.Uaneous  action. — They  draw  the  valves  together  energetically. 

b,  AUernatice  action. — Supposing  always  the  superior  (ventral)  valve  as  a 
fixed  point,  the  "muscles  postero-anterieurs,"  acting  front  behind  forwai-d  upon 
the  inferior  (dorsal)  valve,  make  it  slide  backward.  The  muscles  "antero- 
postericurs,"  acting  fr,Oim  tlig,;|r9»t,ib9f^]ii^ard.|fpou,.thj^infej:i9,ir,.x^^  it 
slide  forward.    ,,               ;;                     ,                              <      ,-:,  , 

c,  N.B. — If  one  admitted  an  alternative  possible  between  the  longiludiual 
oblique  muscle  of  the  right  side  and  the  left  side,  their  niovements  would  evi- 
dently come  iu  aid  of  those  of  the  cross  muscle?.,   ,.    .,,  ..,.,,j,,,  j.,, ,  ,,,  !,.<.■  iqu 

5. — Muscles  Pedonculaires  TPedunculaii  MusfciE3'-ET''.Mt)*»CliES''5tEA!it- 

These  ninsfefe^  leave^aJso'theif 'traces  upou't'h'e  sH^S. '"The i!M! 'fereHtVa^just) 
the  body  upon  the  peduncle,  and  that  in  two  ways ;  the  first  Ijy  a  direct  action, 
in  the  second  place  by  causing  the  fluids  wliich  fill  the  internal  cavity  of  the 
peduncle  to  ebo  into  the  body.  The  second  act  exclvisively  upon  the  border  of 
the  great  pallial  lobes.  '  ''   "'    "",'■    '' '     "^ 

It  -n-iU  therefore  be  seen  from  what  has  been  stated  that  although  anatomists 
agree  as  to  the  shape  and  position  of  the  muscles,  they  entertain  diflcrcut  views 
respecting  some  of  their  functions.  Thus  Mr.  Hancock  objects  entirely  to  thp 
notion  of  tlie  sliding  of  the  valves  in  different  directions  over  each  otlicr  by  tii'e 
aid  of  the  adjusters  (protractor  sliding  nnisclcs  of  Woodward*),  a  theory  first 
propounded  by  Cuvier  and  Owen ;  wliile  Dr.  Gratiolet  believes  tliat  the  cross 
disposition  of  certain  muscles,  whether  from  behind  forward,  or  whcthei- 
from  right  to  left,  would  lead  one  to  imagine  a  compensated  antagonism, 
from  which  equilibrium  would  result  during  the  simultaneous  contraction 
of  all  the  elements ;  and  that  the  oblique  muscles  transversely  crossed 
of  Cuvier,  his  "  muscles  obliques  postcro-fmtericurs"  and  "  antero-posterieurs" 
were  employed  in  the  sliding  action  of  the  valves.  Mr.  Hancock  on  the  other 
hand  observes  that  in  Crania,  where  the  muscular  system  is  arranged  after  the 
plan  of  Ling^da,  there  exists  no  sliding  movement,  and  that  Mr.  Lucas  Barrett, 

*  Accordinfj  to  ;Mr.  S.  P.  Woodward,  Lingiila  wonld  possess  a  pedicle  muscle;  three  adduc- 
tor muscles,  tlie  posterior  pair  combined ;  t\vo  pairs  of  redactors,  the  posterior  pair  uusj-m- 
liietrical,  one  of  them  di\'idlng ;  and  two  posterior  sliding  muscles. 
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wlio  has  seen  Crania  alive,  lias  distinctly  stated  that  "  The  valves  open  by  mov- 
ing upon  the  straight  side  as  on  a  hiuge,  without  sliding  of  the  valves ;"  but 
it  would  be  out  of  place  and  j^resumptuous  were  I  to  dwell  any  longer  upon 
this  controversed  question,  my  object  having  been  attaiued  if  I  have  been  able 
to -lay  before  the  geological  and  paLxontological  reader  the  views  of  two 
such  eminently  distinguished  anatomists  as  Mr.  Hancock  and  Dr.  Gratiolet  and 
no  doubt  time  wiU  prove  which  is  the  correct  interpretation  ;  for  now  that  the 
question  at  issue  has  been  made  known,  it  \viU  not  be  difficult  for  some  ob- 
server, who  may  happen  to  be  where  lAngula  is  found  alive,  to  notice  whether 
or  not  the  valves  do  slide  upon  one  another.  "VVe  will  now  conclude  the  little 
Ave  had  deemed  necessary  to  say  of  the  animal  by  observing  that  the  oral  arms 
are  not  supported  as  in  many  of  tlie  articulated  genera  by  a  more  or  less  com- 
plicated system  of  lamcUa? ;  that  they  are  fleshy,  with  their  spires  directed  iu- 
wards  towards  each  other. 

After  having  assembled  and  compared  with  much  attention  a  very  great 
many  specimens  of  Scottish  Carboniferous  Lingula,  I  could  conscientiously 
admit  or  distinguish  but  three — L.  squamiformis,  L.  Scotlca,  L.  mytihides — not- 
withstanding that  palaeontologists  believe  iii  the  existence  of  a  large  number. 

XLVI. — Lingula  squamifor>iis.    Phillips.    PI.  v.,  fig.  30-35, 

Li/iffula  sqiia/diformis,     Phillips'  "Geol.  of  Yorkshii-e,"  vol.  ii.,  pi.  xi.,  fig.  14, 
1836,  =  L.  Portlocki,  M'Coy. 

The  shells  composing  this  species  are  longitudinally  oblong,  one-third,  or  less, 
longer  than  wide,  with  sub-parallel  sides,  and  broadest  towards  the  anterior  ex- 
tremity ;  the  frontal  margin  assuming  either  a  very  slight  inward  or  outward 
curve.  The  anterior  portion  is  gradually  curved  on  either  side ;  the  beak 
being  rounded,  or  but  slightly  angular  at  its  extremity  in  the  dorsal  valve,  with 
a  thickened  margin,  tapering  pointed  retraUy  at  its  termination  in  the  ventral 
one,  which  is  consequently  so  much  longer  than  the  opposite  valve.  The  valves 
are  slightly  convex,  but  somewhat  depressed  along  their-  middle.  In  the  dorsal 
one  there  exists  a  small  apex  close  to  the  rounded  margin  of  the  beak,  and  from 
which  usually  radiate  three  small  rounded  ridges,  separated  by  shallow  sulci. 
The  external  surface  in  both  valves  is  covered  with  numerous  fine  concentric 
stria;,  or  lines  of  growth,  giving  to  the  shell  a  beautifully  and  delicately  sculp- 
tured appearance,  for  the  miimte  plications  of  growth  succeed  eacli  other  with 
much  regularity,  while  some  stronger  lines  or  interruptions  in  growth  are  pro- 
duced at  variable  distances.  The  internal  musciilar  impressions  are  well 
defined  in  some  s])ccimens,  especially  those  produced  by  the  occlusor  and  ex- 
ternal adjustors  of  Hancock. 

This  IS  a  common  species  in  certain  Scottish  carboniferous  strata  and 
localities,  and  can  be  distniguished  from  its  congeners  by  shape  and  sculpture, 
although  the  Silurian  Lbirpila  f/ra/iidafa  of  Phillips  approaches  it  nearest  both 
in  shape  and  sculpture ;  this  last  is,  however,  usually  less  elongated,  and  does 
not  present  those  radiating  ridges,  -which  are  generally  but  not  always  observ- 
able in  the  carboniferous  species.  In  his  work  on  British  Paleozoic  fossils. 
Prof.  M'Coy  concludes  his  description  of  L.  squamiformis  by  stating  that  "the 
wide,  short,  oblong  form  of  this  species  easily  distinguishes  it  from  the  otJiers 
in  the  upper  Paheozoic  rocks,  the  more  elongated  narrow  oblong  species,  Avell 
fibred  in  Portlock's  '  Geological  Keport,'  tab.  32,  fig.  5,  under  this  name, 
might  be  called  L.  Portlocki  (M'Coy),  its  proportional  width  is  only  55-lOUlh 
in  the  long,  and  00-lOOth  in  the  short  valve ;"  but  specimens  connecting  i\\c 
narrow  and  the  wider  varieties  are  so  numerous  Ihat  I  could  not  admit  the  two 
extremes  as  distinct  species,  besides  which,  I'hillips'  original  examidc  is  per- 
fectly similar  to  many  of  the  Scottish  examples  of  tlic  species,  but  was  not  very 
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correctly  figured  in  the  "  Geology  of  Yorksliire,"  and  may  thus  have  led  some 
to  doubt  the  identity.  Phillips'  specimen,  which  may  be  seen  iu  the  British 
Museum,  and  of  which  I  possess  a  beautiful  drawing,  for  which  I  am  iadebted 
to  my  valued  and  distinguished  friend,  Mr.  S.  P.  "Woodward,  consists  of  a  shell 
and  counterpart,  or  rather  the  sheU.  is  equally  divided  between  the  two  sides  of 
the  split  nodule,  so  that  neither  of  them  show  the  true  structure.  When  the 
shell  is  removed,  the  matrix  shows  regidar  concentric  strije,  similar  to  those 
above  described,  but  elsewhere  only  fractured  lines  of  lamina  and  radiating 
striae.  The  nodule  is  black,  and  the  shell  dark  and  pyi-itous :  it  will  be  figured 
in  my  larger  work.  Some  Scottish  examples  of  L.  sqnamiformis  have  attained 
thirteen  lines  in  length  by  eight  and  a-half  in  width,  but  the  generality  of  spe- 
cimens are  smidler,  and  the  shell  is  very  often  found  enclosed  in  ironstone 
nodules.  ,     .     ' 

In  Lanarkshne  it  occurs  at  Raes  GUI,  at  three  hundred  £|,ndiorty-one  fathoms 
below  "EU  coal;"  three  hundred  and  forty-tlu-ee  at  Hall  Craig;  three  hundred 
and  seventeen  at  Braidwood  GUI ;  three  hundred  and  fifty -four  at  Lan^shaw 
Burn ;  it  is  found  also  at  HaU  Hill,  near  Lesmahago.  In  Renfrewshire,  at 
Orchard-quarry,  Thoruliebank.  In  Dumbartonshire,  at  Netherwood,  near 
Castlecary.  In  Stirlingshire,  in  the  Mill  Burn  beds,  Campsie  main  limestone, 
and  Corrie  Burn  beds.  It  is  also  found  at  Bishopbriggs,  three  miles  north 
of  Glasgow.  In  Haddiugtonsliire,  at  Cat  Craig,  near  Dunbar.  In  Edm- 
burghshire,  at  Wardic  (^\^esteru  Breakwater,  Granton) ;  and  occurs  also  in 
Bute,  rifesbir^,j,^dvtl^  Berj^ck^hire^^x^ast.  .,i',o,|^  ^m\  -l^v^nl<^no•^f^x:,n^  'm\;. 

XLVIL--L1XGULA  ScoTicA.    Davidson.    Hv  v.;  figs.  36-37.     ■•  --' 

This  shell  is  of  an  elongated  triangular  shape,  tapering  at  the  beak,  slightly 
rounded  laterally  and  iu  front.     The  valves  are  slightly  convex,  but  much  com-,-, 
pressed,  while  the  entire  surface  is  covered  with  numerous  muiute  conceutric 
striae,  with  stiU  wider  flattened  interspaces.     This  remarkable  species  is  easily, 
distinguished  by  its  triangular  shape  and  tapering  sides  and  beaks,  as  well  as  by  , 
the  delicate  sculpture  which  adorns  its  siu-face.     In,  shape  it  approaches  to 
certain  exceptional  examples  of  Phillips'  Liiigula  cuneafa;  but  the  Carboniferous 
and  Silurian  species  canuot  be  confounded.'*     L.  Scotica  is  perhaps  the  largest, 
Scottish  Carboniferous  species  of  the  genus  hitherto  discovered,  for  several  ex-rt 
amples  have  measured  fifteen  lines  in  length  by  twelve  and  a-half  iu  \vidth ;  and., 
a  fragment  iu  the  Museum  of  Practical  Geology  woidd  denote  still  larger  pro-, 
portions.     The  interior  has  not  beeu  hitheito  discovered  ;  but  upon  an  internal  . 
cast  obscure  Luigula-lik.c  indications  of  occlusor  muscular  imj^rcssions  could  ba  1 
peirceived,  .      _ 

This  Linmla  occurs  at  Gare,  in  Lanarksliire,  at  two  hundred  and  thirty^mue.l 
fathoms  below  the  "Ell  coal,"  and  from  which  locality  it  has  been  known  to  a/ 
friend  in  Carluke  for  upwards  of  tlurty  years.f  ]\ly  attention  was,  however,!, 
first  directed  to  the  shell  by  Mi-.  Youug,'who  had  been  struck  by  its  peculiar  i 
triangular  appearance,  and  it  was  subsequently  discovered  at  Ilobroystou,  north., 
of  Gla.sgow,  in  bctls  upon  a  similar  horizon  to  that  of  GiU'e,  while  the  lai-gesfr  \ 
examples  wexe  procui-ed  by  Dr.  Slimon,  from  ILiU  Hill,  Aucheuheath,  and-/ 
Coalburu,  Lesma,hago,  «i,bout  three Jutujidi-(xl  fathoms  below  "  EU  coal.  .1 

lij  lobnn  ,0  .gil  ^ict;  .d/it  \nu  a  iooino'i.  ai  ; 

'.  yffin   ^\  ifTf:,-//  kn:.ihG;TO-iiT  zr-  ''^  .A  hold;'-'  '-irf 

•  I  possess  also  an  American  Linsiila  from  the  Pott.«(lam  sawlsione  of  the  Falls  of  St.  Croix, 
Minnesota,  which  is  stated  by  ilr.  Wurthoii  to  be  the  oldest  lalo^\^l  Amcrieuu  species  of  the 
genus.  In  shape  it  is  very  similar  to  L.  Scatica,  but  dilTers  from  it  iu  sculpture  as  well  as  in 
the  convexity  of  its  valves.    ,  ,    ,,i,,,       ;      ,.   !,.,,•  ,■       ,  ,,,    -.j    ■..^-   ,-ji,   ,-.:  ,     .,     ,;.!ij,; 

t  This  shell  has  been  known  fior  many  years  in  SoQa«ad:a»a:Eosidonani5rft,  btibof-^wMih 

genus  it  does  not  possess  the  character, 

VOL.    III.  2    G 
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XLVIII. — LiXGULA  MTTiLOiDES.     Sowerby.     PL  v.,  figs.  3S-±3. 

Lingula  mytUolfles.     Sowerby,   "  Min.  Con.,"  tab.  xix.,  fig.  1-2,  1S13,  =  Lin- 
gvla  ellipiica  aud  =  L.  parnllela,  Phillips'  "  Geology  of  Yorkshire,"  vol.  ii., 
-  plate  xi.,  figs.  11-15  and  17-19,  1S36. 

This  shell  appears  to  vary  in  shape,  but  is  usually  more  or  less  regularly 
elliptical  or  ovate,  with  its  greatest  width  either  towards  the  posterior  or  an- 
terior extremity.  Its  sides  are  also  sometimes  nearly  parallel  and  rounded  in 
front,  but  both  front  and  beaks  are  in  other  examples  about  equally  and  regu- 
larly elliptically  attenuated.  The  valves  are  generally  convex,  and  most 
elevated  along  the  middle,  where  there  exists  likewise  a  flatness,  which  becomes 
gradually  wider  as  it  extends  from  the  apex  of  the  beak  to  the  front,  the  lateral 
portions  of  the  valves  sloping  rather  abruptly  on  either  side,  while  the  surface 
is  marked  at  inters  als  by  a  greater  or  smaller  number  of  concentric  lines  or 
ridges  of  gi'owth.  The  shell  under  description  has  been  referred  to  Sowerby's 
L.  mytUoides,  because  several  of  the  specimens  were  exactly  similar  in  shape  to 
those  figured  by  Sowerby,  in  1S13,  and  from  it  having  appeared  that  L.  j)aral- 
lela  and  L.  elliptica  were  only  slight  variations  in  shape  of  the  Sowerby  shell  (?). 
Some  paleontologists  wiU  however,  diifer  with  uie  in  this  conclusion,  aud  may 
prefer  retaining  L.  mytUoides  and  L.  parallel  a  as  separate  species,  and  I  should 
be  glad  to  adopt  their  views  if  they  can  point  out  the  characters  by  which  the 
two  can  be  distinguished.*  L.  mi/filoides  has  usually  a  glossy  appearance,  and 
was  probably  when  alive  of  a  bright  green  colour ;  it  is  also  a  common  Scottish 
species. 

In  the  parish  of  Carluke,  in  Lanarkshire,  it  occurs  in  the  slaty  ironstone,  at  one 
hundred  and  sixty  fathoms  below  the  "  Ell  coal ;"  two  huncbed  and  thix'ty-nine 
at  Gare ;  three  hundred  at  Mashock  Burn ;  three  hundi'ed  aud  thirty-seven  at 
Raes  GiU,  Braidwood,  and  Langshaw  Bm-n,  etc. ;  three  hundred  and  seventy- 
one  at  Kilcadzow.  It  occurs  likewise  at  Hall  Hill,  near  Lesmahago ;  Capel 
Big,  East  Kilbride;  Calderside  aud  Auchentibber,  High  Blantyi-e;  Bishop- 
briggs  and  Bobroyston,  north  of  Glasgow.  In  Beufrewshire,  at  Orchard- 
quarry,  Thomliebank.  In  Ayrshire,  at  West  Broadstone,  Beith.  In  Stirling- 
shire, at  Craigenglen,  and  Corrie  Burn.  InEifeshire,  at  Craig  Hartle,  etc.  It 
has  also  been  found  along  the  Berwickshire  coast :  and  at  Marshall  Meadows, 
three  miles  north  of  Berwick,  a  very  elongated  variety  has  been  discovered  by 
LIr.  Tate,  and  for  wluch  he  proposes  the  designation  of  L.  elongata. 

XLIX. — Spirifekina  LAjnxosA.    M'Coy.    PI.  v.,  figs.  8-9. 

Cyrtia  laminosa.    M'Coy,  "  Synopsis  of  the  Carb.  Fossils  of  Ireland,  p.  137, 
pi.  xxi.,  fig.  4,  ISll.     Spirifera  id.,  "Dav.  Br.  Carb.  Mou.,  pi.  vii.,  figs.  17-22. 

This  form  is  j^enerally  sub-rhomboidal,  with  convex  valves,  the  lateral  por- 
tions of  the  shell  being  regularly  curved,  with  acute  cardinal  extremities  :  the 
hinge-line  is  as  long  as  the  greatest  width  of  the  shell.  The  area  larf^e,  tri- 
angular, and  divided  by  a  fissure  of  moderate  width.  The  beak  is  small,  and 
not  much  produced  above  or  beyond  the  level  of  the  area.  The  mesial  fold  in 
the  dorsal  valve  is  broad,  more  or  less  elevated,  and  without  ribs,  while  the 
sinus  in  the  ventral  valve  is  wide,  and  of  moderate  depth  ;  there  exists  also  on 
the  lateral  portions  of  each  valve  from  sixteen  to  twenty  narrow  radiating  ribs, 
intersected  by  closely  disposed,  sharp,  concentric,  undvdafing  laminrc. 

This  species  evidently  exists  in  Scotland,  although  no  perfect  example  witli 

*  At  pape  3r>9  of  his  History  of  British  Animnls,"  while  dcscrihins:  Lingula  mi/fUoiilfn,  Dr. 
FleminK  refers  to  Ure's  plate  xvi.,  ftp.  5,  Ps  proliaWy  belonging  to  the  species  in  rjucstion,  but 
I  am  convinced  that  this  is  a  mistake,  as  the  shell  there  represented  is  far  from  resembling 
any  Lingiila  with  which  I  am  acquainted. 
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its  sliell  entii-ely  preserved  has  hitherto  come  under  my  du-ect  observation ; 
fragments  showing  tlie  beautifully  sculptured  surface  may  be  seen  in  the 
Museum  of  Practical  Geology,  and  which  are  stated  to  be  from  coraliue  limestone 
north  of  St.  Monace,  in  Fii'eshire,  and  some  casts  have  been  likewise  obtained 
by  Mr.  Tate,  at  Lammerton,  in  argilaceous  sandstone,  a  little  above  the  Lam- 
merton  coal,  and  of  Mhich  a  specuuen  will  be  found  represented  upon  our  plate, 
as  well  as  a  fragment  of  shell  showing  the  scidptiu'ed  surface.  Sp.  laminosa  has 
some  points  of  resemblance  to  Spiriferhia  cristata,  var.  octoplicata,  but  it  is 
readily  distinguished  by  the  greater  number  and  comparatively  smaller  ribs,  as 
well  as  by  other  peculiarities. 


We  have  now  completed  our  catalogue  of  tire  Bracliiopoda  hitherto 
discovered  in  the  Scottish  Carboniferous  system ;  and  although  the 
results  of  our  researches  are  no  doubt  very  imperfect,  and  that  the 
subject  will  require  a  far  more  lengthened  investigation,  still  every 
effort  has  been  made  to  lay  before  the  reader  as  complete  a  mono- 
graph as  the  material  and  observations  at  present  assembled  would 
permit.  Time  and  continued  reseai'ches  "will  no  doubt  enable 
palEeontologists  to  correct  the  eiTors  here  inadvertently  committed, 
as  well  as  to  determine  those  points  which  we  have  unavoid- 
ably left  as  unsettled,  or  provisional,  and  especially  so  with  re- 
ference to  some  few  foi'ms,  of  wliich  we  did  not  possess  sufficient 
material. 

The  Scottish  Carboniferous  strata  have  therefore  famished  us  -with 
about  forty-nine  or  fifty  species,  among  which  may  be  noticed  many 
of  the  most  general  and  characteristic  forms  of  the  system  ;  but  many 
other  species  that  are  common  in  England  and  Ireland  have  not  been 
discovered  in  om-  Scottish  strata,  among  these  Ave  may  mention  SSpi- 
rlfera  striata,  S.  Mosquensis,  S.  planata,  S.  triangularis,  S.  convolut  i, 
S.  cuspidata,  S.  distans,  S.  triradialis,  8.  integricusta,  Cijrtina  se])tosa, 
C  carhonaria,  Atlujra  expansa,  Uliynchonella  acuminata,  H.  reuiformis, 
It.  flexistria,  R.  angidata,  Chonetes  comoides,  G.  iKipilionacea,  Productus 
striates,  P.  siib-loivis,  P.  plicatilis,  P.  humerosiis,  P.  tessellatiis,  P.  mar- 
garitaceus,  etc.  Although  I  have  no  expectation  that  our  Scottish 
list  will  ever  be  very  materially  increased,  stiU  with  diligent  search  a 
few  more  species  may  perhaps  in  time  be  added  to  those  with 
which  we  are  at  present  acquainted. 

Belgium  is  very  rich  in  Carboniferous  Brachiopoda,  and  possesses 
a  certain  number  of  species  that  have  not  been  discovered  in  Great 
Britain  ;  and  with  the  view  to  ascertain  which  were  common  to  Scot- 
land and  to  that  countrj'-,  I  furnished  Prof  de  Koninck  with  a  lisrt 
and  figui'es  of  our  shells,  and  rec^uested  him  at  the  same  time  to 
arrange  our  species  which  were  found  also  in  Belgium  into  his 
respective  faunas  of  Vise  and  Tom'nay,  and  have  been  favoured  with 
the  foUowino;  tabular  view  : — 
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Pi'of.  cle  Koninck  further  observes  tliat  out  of  our  forty-nine  Scot- 
tish species,  twenty  belong  exckisively  to  his  fauna  of  Vise,  five  only 
to  that  of  Tournay,  while  eighteen  would  be  common  to  the  two,  but 
that  he  does  not  know  where  to  locate  my  Produdus  Youngianus, 
Spirifcr  Carluldensls,  and  Liiigtila  Scot  tea,  as  they  have  not_  been 
found  in  Belgium,  nor  does  he  knoAV  where  to  place  the  Lingula 
sqiiamiformis,  L.  myiiloides,  and  Bisciva  natida,  so  that  in  a  general 
way  some  thirty-eight  or  forty  of  our  species  have  been  found  at 
Vise,  while  twenty-three  occur  also  at  Tournay. 

It  may  likewise  be  observed  that  although  some  of  our  Scottish 
species  might  vie  in  size  with  those  of  England  and  Ireland,  yet  as  a 
general  rale  Scottish  shells  of  the  Carboniferous  period  are  much 
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smaller,*  but  not  the  less  interesting  on  that  account,  and  are  in 
many  instances  far  more  perfectly  preserved  than  any  similar  species 
hitherto  noticed  from  other  countries,  so  that  we  have  been  enabled 
in  several  instances  to  complete  the  descriptions  of  the  characters 
both  internal  and  external,  which  were  but  imperfectly  made  out  in 
our  larger  work.  In  a  very  interesting  paper  by  Mr.  McAndrews  on 
the  comparative  size  of  marine  moUusca,  it  is  clearly  proved  that 
"although  the  size  attained  by  mollusca  may  be  influenced  by  various 
conditions  in  difierent  localities,  as  a  general  rule  each  species  attains 
its  gi'eatest  size,  as  well  as  its  greatest  number  in  the  latitude  best 
suited  to  its  development."  Much  has,  however,  to  be  learned 
relative  to  the  habitats  and  distribution  of  the  British  Carboniferous 
species,  and  correct  lists  of  those  peculiar  to  each  horizon,  zone,  or 
stage,  have  still  to  be  drawn  up,  as  well  as  those  that  partake  of 
a  larger  or  more  restricted  vertical  range  ;  and  indeed,  when  prepar- 
ing my  monogTaph  for  the  Paloeontographical  Society,  I  found  that 
the  information  I  could  obtain  upon  this  very  important  subject  was 
so  scanty,  and  often  so  unsatisfactory  and  contradictory,  that  I  was 
obliged  to  confine  myself  almost  entii^ely  to  the  working  out  of  the 
species,  which  had  themselves  been  thrown  into  much  confusion,  on 
account  of  the  multitude  of  erroneous  identifications  or  mis-naming 
prevalent  in  almost  eveiy  British  pubUc  and  private  collection,  while 
the  nomenclature  was  likewise  most  heavily  burdened  vnth  a  vast 
number  of  synonomous  and  useless  denominations.  It  could  not, 
therefore,  be  expected  in  most  instances  that  local  enquirers  could 
famish  that  connect  information  relative  to  the  distribution  of  the 
species  in  their  particular  districts  until  they  had  become  famihar 
"\\"ith  the  characters  of  the  species  themselves  ;  it  would  have  to  a 
certain  extent  been  just  as  if  we  were  to  expect  that  a  person  could 
read  fluently  who  was  biit  veiy  imperfectly  acquainted  with  the 
name  and  shape  of  his  letters  ;  but  it  is  to  be  hoped  that  before  long 
that  important  information  vdW  be  forthcoming,  and  wliich  no  one 
could  ftu'nish  or  work  out  so  well  as  those  who  reside  in  the  localities 
where  the  fossils  are  found.  The  difficulty  and  perplexity  I  so  often 
experience  in  the  identification  of  specimens  and  species  should  deter 
many  who  may  be  even  less  experienced  than  myself  from  too  hastily 
supposing  that  a  shell  which  raay  not  be  famihar  to  their  eye  is 
really  new  ;  for  in  order  to  ascertain  whether  a  species  is  in  reality 
so,  a  very  considerable  amount  of  research  is  required,  a  research 
many  cannot  undertake,  from. the  want  of  books  or  means  of  com- 
parison. I  would,  therefore,  urgently  impress  upon  the  minds  of 
yomig  pala}ontologists  the  very  great  importance  of  caution,  and  not 
too  hastily  or  highly  consider  as  new  what  they  niiglit  not  be 
acquainted  with,  otherwise  the  science  A\nll  become  so  burdened  with 
synonjTas  and  useless  denominations  that  it  will  deter  many  from 

*  Conditions  arising  from  food  and  climate  no  donbt  modify  form  and  size,  and 
modifications  of  form  not  amounting  to  malformation  might  arise  from  diseased 
condition. 
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prosecuting  a  study  wliicli  would  from  its  complication  liave  lost  all 
those  charms  which  Nature  lays  open  to  the  studious  mind. 

A  correct  section  of  the  British  Carboniferous  System,  with  a  list 
of  the  species  peculiar  to  each  zone  or  stage,  as  well  as  of  those  which 
possess  a  greater  vertical  range,  is,  as  we  have  already  stated,  a  great 
desideratum,  and  is  a  subject  well  worthy  of  the  attention  of  the 
geologist  and  palaeontologist.  Such  an  investigation  is  being  carried 
out  by  Doctors  White  and  Oppal,  Prof.  Suess,  Mr.  Eugene  Deslong- 
champs,  and  others  with  reference  to  the  Jurassic  strata  ;  and  the 
others  systems  have  been  likewise  to  a  greater  or  lesser  extent 
similarly  investigated ;  but  the  Carboniferous  one  (which  is  so  far 
spread  and  so  important)  appears  to  have  been  in  reality  less  com- 
pletely and  carefully  studied  with  respect  to  the  distribution  of  its 
species  than  almost  any  other ;  although  we  possess  many  valuable 
works  by  several  of  our  most  eminent  geologists  and  palaeontologists 
in  which  the  system  and  fossils  have  been  minutely  described.  Two 
great  helps  which  recent  species  afford  are  almost  entirely  precluded 
from  the  palaeontologist,  that  is  to  say,  the  power  of  being  able  to 
anatomically  examine  the  animal,  and  the  absence  of  that  coloration 
which  is  often  of  so  much  assistance  in  the  discrimination  of  recent 
shells ;  and  when  we  reflect  how  vivid,  beautiful,  and  varied  must 
have  been  the  tints  which  once  adorned  the  now  black  and  dingy 
fossil,  we  ai-e  delighted  when,  by  some  fortunate  accident,  some  re- 
mains of  that  colour  is  faintly  presei^ved  upon  a  shell  which  has,  for 
almost  countless  ages  been  concealed  from  the  sight  of  man.  The 
interiors  and  well  preserved  internal  casts  should  likewise  be  care- 
fully collected,  for  upon  them  are  impressed  many  signs  which  can  be 
interpreted  by  the  experienced  paleeontologist,  and  lead  him  to  I'e- 
construct  and  describe  many  characters  in  an  animal  of  which  no 
living  representatives  may  at  present  exist. 

In  the  first  pages  of  this  paper,  we  endeavoured  to  give  some  brief 
and  general  idea  of  the  principal  divisions  into  which  the  Carbon- 
iferous system  had  been  divided,  as  well  as  some  details  regarding 
that  of  Scotland  in  pai-ticular.  Since  tlien,  ^Ii\  Geikie,  of  the 
Geological  Surv^ey  of  Scotland,  has  kindly  transmitted  to  me  the 
annexed  tabular  view  of  the  Cai-boniferous  series  of  the  Lothians,  and 
which  appears  to  be  nearly  the  same  as  in  the  western  districts.  In 
the  Lothians,  the  Bi-achiopoda  range  only  in  that  portion  of  the 
system,  or  section,  Avhich  corresponds  to  the  Carboniferous  limestone 
of  England,  some  species  ranging  from  the  top  to  the  bottom  of  this 
division,  but  the  greater  ntiniber  appear  confined  to  the  lower  lime- 
stone series.  Lincjula  myt'dokles  is  stated  by  Mr.  Geikie  to  be  in  the 
Lothians  characteristic  of  a  zone  about  the  middle  of  the  Edge  Coal 
series ;  but  more  information  may  be  expected  as  soon  as  the  Survey 
shall  have  published  the  results  of  their  careful  and  assiduous  labours. 

Mr.  George  Tate,  wliose  knowledge  of  the  Carboniferous  system  is 
well  known,  has,  at  my  request,  favoui'ed  me  also  with  a  note  upon 
his  "Tweedian  group,"  which  we  Avill  hei-e  transcribe,  as  it  will  explain 
the  views  of  that  excellent  observer,  as  developed  relative  to  some  of 
the  oldest  beds  of  the  system  in  Berwickshire  and  Northumberland. 
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TABULAR  \T:E'W  OF  THE  CARBONIFEROUS  SYSTEM  IN  THE  LOTHIANS. 


English  iliUstone  I  RosUn  Sandstone 
Grit  S  or  "Moor  Rock" 


Cai'boniferoua 
Limestone 


Burdie  House 
Limestone 


■~Z^...Lin_qulu  mytiloidei. 
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"  The  Greywacke  rock,  now  the  Cambrian  system  of  Sedgwick,  or 
Lower  Silurian  of  Murchison,  forms  the  Lammermuir  Hills,  which 
range  tlii'ough  Berwickshire  from  east-north-east  to  west-south-west. 
On  these  rocks  rest  unconformably  the  upper  beds  of  the  Old  Red 
Sandstone,  which  again  are  conformably  overlaid  by  the  Carbo- 
niferous formation.  The  beds  of  this  formation  in  BerA\'ickshire  are 
connected  with  those  of  Northumberland,  and  then,  we  find  it  dis- 
tinguishable into  four  groups,  which  thus  succeed  each  other  in 
descending  order  :  "  1,  The  Coal-measures  ;  2,  Millstone  Grit ;  3,  the 
Mountain-hmestone  ;  4,  the  Tweedian-gTOup. 

"  1  and  2.  Neither  the  Coal  Measures  nor  the  Millstone-grit  ex- 
tend into  Berwickshire  ;  but  it  may  be  here  obsei-ved  that  the  term 
Coal  Measures  is  objectionable,  because  both  the  Millstone-grit  and 
the  Mountain-limestone  contain  coal-seams,  though  not  so  thick,  so 
good  in  quality,  or  so  numerous,  as  in  the  Newcastle  Coal-Field. 

"  3.  The  Mountain-hmestone  spread  over  a  large  area  in  Northum- 
berland, but  a  few  only  of  the  lower  beds  appear  in  Berwickshii-e, 
and  they  form  a  very  small  portion  of  the  county.  On  the  south 
side  of  the  Lammermuir  they  occupy  a  narroAV  strip  along  the  coast, 
from  the  mouth  of  the  Tweed  to  a  little  beyond  Lammerton  Sheil, 
and  on  the  north  side  of  the  range  they  overlie  the  Tweedian  group 
from  the  Cove  harbour  at  Cockburnspath  to  the  northern  extremity 
of  the  county  at  Dunglas  Burn.  Brachiopods  and  other  fossils, 
characteristic  of  the  mountain-limestone,  occur  in  these  beds. 

"  4.  In  1856*  I  applied  the  tei-m,  "  Tweedian -group"  to  a  series  of 
beds  lying  below  the  Mountain-limestone.  They  form,  as  I  then 
stated,  the  lowest  portion  of  the  Carboniferous  formation,  lying  below 
the  Productal  and  Encrinal  Mountain-hmestone  of  Northumberland 
and  Berwickshire.  They  consist  of  grey,  greenish,  and  lilac  coloured 
arenaceous  shales,  intersti'atified  with  sandstones  usually  yellowish 
or  white  slaty  sandstone,  and  thin  beds  of  argillaceous  and  mag-nesian 
limestones.  Lepidodenclra,  coniferous  trees,  and  Stigmaria  fucoides 
occur  in  some  parts  of  the  gi'oup,  but  there  are  no  workable  seams  of 
coal.  Scales  and  remains  of  fish,  ModiolfB  and  Entomostraca  ai-e 
tolerably  abundant  in  some  beds  :  but  at  Tweed  Mill,  species  of 
Orthocerata  and  Pleurotomaria  are  associated  with  coniferous  trees. 
The  group  is  specially  marked  by  the  absence  of  Brachiopoda,  which 
are  very  abundant  in  the  overlying  mountain-limestone — generally 
freshwater  or  lacustrine  conditions  are  indicated  :  there  is  no 
CN-idence  of  a  deep  sea  deposit,  and  in  the  rare  instances  where  we 
find  undoubted  marine  remains,  they  are  accompanied  with  land 
plants,  which  show  that  the  deposit  was  formed  in  a  shallow  estuary. 

*  Tran.^'actions  of  Berwickshire  Club,  vol.  iii.,  p.  172. 
(To  be  continued.) 
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THE    GEOLOGY    OF    THE    SEA. 

By  S.  J.  Mackie,  F.G.S.,  F.S.A. 

No  man  is  right  at  all  times,  says  the  com.m.on  proverb,  and  Geologists 
are  not  always  exceptions  to  the  rule.  Granite  has  been  looked 
upon  as  the  "  back-bone"  of  the  earth's  crust,  and  fire  or  deeply- 
seated  internal  heat  has  been  supposed  to  have  fused  an  ancient 
unknown  kind  of  rock  into  its  present  compact  and  crystaUine  state, 
Avhile  although  now  scarcely  anything  more  than,  at  most,  hot  water 
will  be  allowed  as  an  agent  in  the  structural  change.  The  older 
geologists  invoked  on  all  occasions  when  gi'eat  effects  were  to  be 
produced  most  terrible  commotions  and  catastrophes,  just  as  melo- 
dramatists  bi'ing  in  blue  fire  and  demons.  Nature  is,  however,  a 
most  methodical  business  personage.  Sedate  and  steady,  she  takes 
quietly  and  methodically  everything  with  which  she  has  to  do,  and 
keeps  her  accounts  properly  by  double  entry.  If  you  draw  on  her 
on  the  one  hand,  iramediately  she  pays  into  her  bankers  on  the  other. 
Nothing  goes  down  on  the  one  side  of  her  accounts  but  instantly  she 
makes  some  entry  on  the  other. 

If  the  sea  now-a-days  is  salt,  depend  upon  it  "  Old  Ocean"  is 
charged  for  that  material  somewhere  in  Dame  Nature's  ledger. 

Tins,  perhaps,  is  a  humorous  way  of  getting  at  a  cm-ious  question, 
I  have  been  asked  it  more  than  once,  and  being  asked  has  often  set 
rue  thinking — 

Was  the  sea  always  salt  ? 

VOL.   III.  2  H 
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I  put  the  question  by  itself,  and  having  put  it,  there  I  leave  it.  I 
do  not  even  say  that  I  shall  answer  it ;  but  as  I  have  sometimes 
thought  about  it,  what  I  have  thought,  and  so  far  as  I  know  what 
others  have  thought  about  it,  I  will  just  put  down,  as  much,  perhaps, 
for  the  benefit  of  the  reader  as  nay  own. 

Let  us  go  back  at  once  to  the  time  when  the  dry  land  first  appeared. 
Was  it  the  "  salt  sea"  then  as  now  ?  Or  were  its  waters  fresher, 
Salter,  or  of  other  kind  ?  Were  the  waves  as  rough  as  in  oiu*  o\^ti 
stormy  seasons,  the  mnds  as  variable  or  as  strong  before  the  first 
snow-flakes  fell  as  they  have  been  since  ?  Did  those  winds  in 
sportive  play  catch  up  into  the  dry  air  the  dust-gTains  pounded  by 
battering  breakers  from  the  adamantine  rocks,  and  strewn  along  the 
shores  ?  Was  the  waste  of  land  by  sea  and  air  as  rapid  then,  or 
faster,  slower  than  its  present  perishing  and  degradation  ?  Were 
the  mechanical  actions,  now  most  active,  as  active  then,  or  were 
chemical  changes  quicker  then  or  more  assistant  to  the  attritive 
powers  ? 

Is  this  to  get  into  dreamland  ?  Are  we  rivalling  the  baseless 
visions  and  imaginings  of  the  old  physicists  in  such  inqnu'ies  ?  Or 
are  they  real  sensible  queries  which  it  is  the  business  of  science  to 
answer  ? 

Harder  questions  have  been  put  for  scieutiiic  solution,  and  have 
been  answered ;  simpler,  and  not  answered  yet. 

No  man  must  study  geology  without  a  bold  heart  and  patient 
endurance ;  he  must  be  a  good  soldier  in  the  Ciiuse  of  science,  or  ho 
is  unfit  for  a  geologist.  With  old  and  deep-rooted  prejudices  to  com- 
bat; with  doubts,  and  conti-adictions,  and  ancient  fallacies  to  do 
battle  against ;  himself  often  on  weak  and  slippery  grounds,  he  must 
be  beforehand  prepared  for  many  reverses,  many  changes  of  positions, 
many  retreats  and  abandonments  of  theories  and  deductions,  content 
alone  in  looking  forward  to  the  elimination  of  truth  in  the  end,  and 
regarding  every  defeat  as  a  victory,  if  it  lead  him  to  higher  grounds 
of  advantage  and  securer  positions  of  future  progress.  Many  modi- 
fications of  former  theoretical  conclusions  have  already  taken  place, 
and  more  must  follow. 

The  natural  method  of  investigating  ancient  physical  phenomena, 
and  of  considering  their  results  and  effects  by  a  strict  coraiiarison 
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■witli  present  and  historically  recorded  influences,  so  admirably  and 
widely  propagated  by  the  philosophical  Lyell,  has  iindonbtedly  been 
cari-ied  to  the  extreme  by  unreflecting  votaries  of  our  science,  in  the 
attempt  to  identify  the  phenomena  of  remote  geological  ages  with 
those  going  on  now  around  us,  As  in  chemistry,  there  are  two  ways 
of  determining  the  composition  of  a  substance — analysis  and  syn- 
thesis—ihe  taking  to  pieces  and  the  putting  together,  so  in  natui^e 
there  are  universally  two  ways  in  which  physical  influences  may 
operate — sejjaration  and  combination.  One  substance  hberated  by 
chemical  action  under  one  condition  may  combine  with  anotber  sub- 
stance in  another  condition,  and  a  thii"d  element  may  thus  be 
liberated  which  might  bidng  another  influence  into  play  from  which 
other  combinations  and  other  liberations  would  follow,  so  that  in  the 
endless  changes  which  are  capable  of  thus  being  efiected,  we  might  in 
the  lapse  of  time  find  Nature  still  adhering  to  fundamental  ^^hysical 
lans,  but  working  in  quite  an  opposite,  or  at  any  rate  a  very 
different,  manner,  to  the  identity  thoughtlessly  or  in  the  heat  of 
enthusiasm  anticipated  or  pi'esnmed. 

But  to  return  to  our  first  question.  Was  it  the  bnny  ocean  that 
ebbed  and  flowed  around  the  piimordeal  gneissic  island-tracts,  and 
washed  and  triturated  the  sand-granules  and  clay-atoms  of  the 
*'  Bottom-rocks,"  which  formed  their  strands  ? 

To  set  methodically  to  work  to  answer  this  we  must  begin  at  the 
beginning ;  we  must  get,  if  we  can,  at  some  idea  of  what  the  first 
crust  of  the  globe  was  like,  and  what  first  produced  the  sea.  One 
man  of  high  note  as  a  geologist  and  chemist  has  done  something  for 
US  on  the  first  point.  Mr.  Sterry-Hunt,  a  gentleman  connected  with 
the  Geological  Survey  of  Canada — a  countiy  where  the  greatest 
development  of  those  old  primitive  rocks  is  displayed — has  made  use 
of  the  opportunities  of  his  vocation  to  investigate  the  chemical  con- 
ditions of  those  most  ancient  known  strata,  and  has  given  us  as  a 
conclusion  of  his  researches,  that  in  the  primitive  crust  of  our  planet 
"  all  the  alkalis,  lime,  and  magnesia  must  have  existed  in  combina- 
tion with  silica  (quartz)  and  alumina  (clay),  forming  a  mixture  which, 
perhaps,  resembled  dolerite,  while  the  very  dense  atmosphere  would 
contain  in  the  form  of  acid-gases  all  the  cai'bon,  chlorine,  and  sul- 
phur, with  an  excess  of  oxygen,  nilrogcn,  and  watery  vapour."     These 
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deductions  are  of  course  based  upon  chemical  data  ;  and  wlietlier  we 
accept  them  literally  or  not,  it  is  probable  that  something  very  lite 
this  state  of  things  did  exist  at  the  remote  period  referred  to,  and  we 
may  therefore  accept  them  as  data  to  proceed  upon. 

Next,  then,  comes  the  question  how  the  first  sea  was  formed  ? 
Naturally,  we  should  think,  in  the  sequence  of  events  incident  on  the 
natural  reMgeration  or  cooling  of  otu"  planet.  After  the  consolida- 
tion of  the  first  crust  of  the  globe,  we  should  naturally  expect  that 
the  condensation  of  the  atmospheric  vapours  should  succeed.  Hence, 
the  first  rain-fall  should  have  produced  the  first  ocean.  Was  the  first 
ocean,  then,  of  fresh  water  ?  Wait  a  while.  Let  us  look  at  both  sides 
of  the  case  ;  for  this  rain-fall,  perhaps  long  continued,  must  have 
fallen,  if  our  assumption  be  right,  on  what  would  be  practically  a 
globe  of  dolerite.     And  what,  then,  would  be  the  result  ? 

Mr.  Steny-Hunt  will  help  us  again.  He  will  speak,  perhaps,  in 
the  concise  language  of  science — -a  language  unintelligible  often  to 
the  mass,  because  it  is  a  "  short-hand,"  so  to  express  it,  which  pre- 
sumes and  requires  a  considerable  amount  of  knowledge  on  the  part 
of  the  reader,  but  which,  in  the  sentence  we  shall  quote,  is,  we  think, 
sufficiently  intelligible  to  all. 

"  The  first  action,"  says  the  investigator  referred  to,  "  of  a  hot  acid 
rain  falling  upon  the  yet  uncooled  crust,  would  give  rise  to  chlorides 
and  sulphates  with  the  separation  of  silica ;  and  the  accumulation  of 
the  atmospheric  waters  would  form  a  sea  charged  with  salts  of  soda, 
lime,  and  magnesia." 

Chemical  deductions  canned  still  .further  bring  us  to  another  stage. 
"  The  subsequent  decomposition  of  the  exposed  portions  of  the 
crust" — those  not  covered  by  the  primeval  ocean — "  under  the  influ- 
ence of  water  and  carbonic  acid,  would  transform  the  fclspathic  por- 
tions into  a  silicate  of  alumina  (clay)  on  the  one  hand,  and  alkaline 
bi-carbonates  on  the  other ;  these  decomposing  the  lime-salts  of  the 
sea,  would  give  rise  to  alkaline  chlorides  and  bi-carbonate  of  lime, 
the  latter  to  be  separated  by  precipitation,  or  by  organic  agency,  as 
limestone." 

In  tliis  way,  then,  we  arrive  at  the  continued  fonnation  of  chloride 
of  sodium,  or  common  salt,  in  the  sea,  as  also  of  the  manner  in  which 
the  siliceous  (flinty-sandstones,  quartz-rock,  &c.),  calcareous  (lime- 
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stones),  and  argillaceous  (clays,  shales,  &c.)  ingredients  of  our 
earth's  crust  were  generated. 

We  are  now  brought  to  that  age  of  remote  gTanitoid  or  gneissic 
rocks  which  are  the  oldest  presented  to  us  at  tliis  hour  of  the  ancient 
primeval  strata.  These,  as  it  is  as  well  to  call  by  a  general  name, 
we  shall  tenn  by  then-  Canadian  title  of  "  Laurentian."  These  are 
the  rocks  which  constituted  the  first  diy  land  above  the  water — at 
least  are  the  oldest  rocks  of  which  any  traces  remain. 

Now  gneiss,  in  broad  terms,  may  be  stated  to  be  regenerated,  or 
at  any  rate  modified  gi*anite.  Its  constituent  minerals  are  the 
same  ;  the  like  three  ostensible  substances  are  there — quartz,  felspar, 
and  mica.  Quartz,  one  need  scarcely  say,  is  one  form  of  silex,  or 
flint ;  and  mica  is  a  compound  of  alumina,  silica,  potash,  iron,  and 
fluoric  acid.  It  is,  however,  the  felspar  which  possesses  the  chief 
interest  in  our  present  speculations.  Felspar  has  an  alkaline  base, 
either  soda  or  potash.  Natui-ally,  therefore,  felspathic  rocks  are 
primarily  separated  into  two  sorts— soda-felspar  and  potash-felspar  ; 
tlie  other  alkali,  the  volatile  ammonia,  while  linking  itself  with  clays 
and  argillaceous  earths  not  entering  into  any  combination,  afibrding 
a  felspathic  product  of  the  two  bases,  soda  and  potash,  as  they  occur 
in  granitic  and  gneissic  rocks ;  the  former  only  exists  in  a  soluble 
state,  the  potash  in  its  combination  producing  an  insoluble  result, 

No  one  could  describe  eveiy  purpose  and  all  the  phases  of  even 
any  ordinary  object  at  once,  and  still  more  to  do  so  properly  we  must 
devote  something  to  other  objects  to  which  it  may  be  perhaps  even 
only  remotely  related,  or  with  which  it  may  be  only  casually 
associated. 

If  we  selected  a  watch,  for  example,  it  would  not  be  sufficient  to 
explain  that  it  was  an  instrument  for  measm-ing  time,  on  the 
principle  of  an  uncoiling  spring  checked  in  its  rate  of  unfolding 
by  a  little  toothed  bar  of  steel ;  the  inquiring  mind  would  naturally 
ask  for  ftu-ther  explanation,  and  we  should  thus  be  led  into  mechanics 
to  explain  the  principles  of  the  action  of  the  mechanism  ;  into  metal- 
lurgy and  jewellery  to  explain  the  value  and  requisites  of  the 
materials  employed  ;  we  should  be  carried  on  to  clocks  and  pendulum- 
motions  ;  and  finally  onwards  still  to  the  general  history  of  the 
m.ethods  of  measuring  the  passage  of  time,  from  candle-burning  and 
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sand-rurmmg  to  modem  chronometers,  lever-watclies,  and  to  the 
delicate  hljoux  not  larger  than  shillings,  manufactLU'ed  at  this  day  in 
the  famous  old  city  of  Geneva, 

-  So  it  is  in  investigating  any  one  subject  of  geological  history.  So 
mingled  do  "sve  find  it,  so  associated  with  other  topics,  as  to  be  only 
unriddled  or  comprehended  by  very  extensive  and  very  different 
investigations. 

Look  at  that  little  rill  issuing  from  the  base  of  the  chalk-downs, 
and  trickling  onwards  to  the  gTeen  meadows,  That  rill  has  filtered 
through  the  chalk-rock,  and  few  of  us  need  a  chemist  to  tell  us 
that  the  crystal-looking  water  contains  a  large  amount  of  chalky 
matter,  for  the  evidence  is  plain  in  the  incrustation  of  the  bits  of 
sticks  and  other  objects  in  its  rippling  com-se ;  but  still  we  want  the 
chemist's  art  to  know  that  it  is  carbonic  acid  gas  which  enables  the 
water  to  dissolve  out  that  chalky  matter  from  the  solid  hills,  to  hold 
it  in  solution,  and  that  it  is  when  the  water  liberates  some  portion 
of  that  gas  into  the  atmosphere  that  the  water  becomes  incapable  of 
sustaining  the  whole  of  its  chalky  load  and  the  encrusting  sediment 
is  deposited. 

So  other  waters  and  other  springs  issuing  fix>m  other  rocks,  and 
in  other  countries,  contain  other  materials  in  solution  according  to 
the  nature  of  the  substance  they  penueate,  as  witness  the  natron- 
lakes  of  Egypt,  the  carbonate  of  soda  springs  of  Cai'lsbad  and  Vichy, 
the  siliceous  waters  of  the  geysers,  and  the  ordinary  calybeate  and 
medicinal  springs. 

Now  for  ages  upon  ages  throughout  all  time  since  the  diy  land 
has  peered  above  the  sea  has  the  percolation  of  water  and  the  issuing 
of  springs  taken  place ;  from  the  hour  when  the  first  rain-di'ops  fell 
unto  the  present  have  the  dissolving  and  re-combining,  the  undoing 
and  re-forming  processes  been  going  on.  What  has  been  taken  from 
one  place  has  been  carried  to  another.  What  has  been  taken  fi'om 
the  land  has  been  given  to  the  sea. 

When  we  consider  all  the  vast  amount  of  clays  mingled  with  the 
other  strata  in  the  earth's  crust  has  been  originally  derived  from  the 
decomposition  of  the  felspathic  minerals  of  the  old  gneissic  rocks,  wc 
perceive  by  comparison  at  once  the  importance  of  the  part  which  iho 
alkaline  carbonates  formed  in  the  decomposition  of  the  alkalifcrous 
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silicates  or  felspars  must  have  played,  as  they  still  continue  to  do,  in 
tbe  cliemistry  of  the  sea.  Hence  the  analyses  and  study  of  the  per- 
colating waters  of  the  remaining  areas  of  those  ancient  gneissic  and 
bottom-most  sedimentary  rocks  must  be  one  of  the  chief  points  in  the 
elucidation  of  our  question,  "Was  the  sea  always  salt  ? 

Another  point  of  interest  still  remains,  namely  the  study  of  the 
irresent  constituents  of  those  old  primeval  rocks.  If  water  dissolves 
out  certain  substances  from  them,  and  the  dissolution  has  been  going 
on  for  ages,  it  follows  there  must  be  a  diminished  quantity  or  absence 
of  certain  soluble  materials,  and  by  consequence  a  propertionate  pre- 
dominence  of  insoluble,  in  the  residue  of  which  their  present  consti- 
tution consists. 

The  yellow  corn  waves  its  golden  seed-beai'ing  spikes  in  the 
summer's  breeze,  and  the  harvest  is  reaped  and  stored  into  barns  ; 
but  the  farmer  in  the  inclement  days  of  winter  spreads  his  fields  with 
manure,  and  ploughs  and  furrows  the  soil,  opening  and  turning  it 
up  to  the  rain,  the  frost,  and  the  aii'. 

And  why  ?  To  replace  that  which  the  com  has  extracted,  and 
that  the  elements  in  their  chemistry  and  powers  may  manipulate 
fresh  substances  required  for  another  crop. 

If  we  analysed  the  soil  before  the  crop  was  grown,  would  it 
be  the  same  as  after  the  crop  was  reaped  ?  Assm^edly  not,  so  if  Ave 
analyse  the  ancient  rocks  after  ages  of  loss  of  certain  original 
ingi'edients  by  the  incessant  dissolving  action  of  percolating  springs, 
they  would  shew,  as  we  have  remarked,  a  poverty  of  some  sub- 
stances and  a  superabundance  of  others.  Thus  it  is  that  while 
we  find  the  potash  small  in  quantity  in  alkaline  and  saKne  waters,  we 
find  it  locked  up  in  superabundant  proportion  in  orthoclase  and  other 
indissoluble  forms  in  the  constituent  rocks  of  the  earth's  crust,  while 
soda,  Avhich  we  find  abundant  in  alkahne  and  saline  springs,  is 
observed  gradually  to  diminish  in  quantity  from  the  oldest  granitic 
and  gneissic  rocks  through  their  regenerated  materials  in  the  paleo- 
zoic, secondary,  tertiary,  and  recent  eras,  becoming  less  and  less  as 
their  periods  of  formation  approach  our  own. 

These  conditions  and  results  are  readily  and  mutually  explained 
by  the  soluble  substances  found  in  mineral-bearing  waters,  and  by  the 
actual  constitution  of  the  residue  of  the  rock-mass.     So  the  double- 
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entry  in  N'atnre's  accoiints  satisfies  us  of  the  correctness  of  our  con- 
elusions ;  and  we  must  always  find  the  double-entry  if  we  wish  to 
verify  our  speculations — they  are  of  no  reliance  without. 

Now  the  springs  issuing  from  clay  strata  are  characterized  by  a 
predominence  of  bi-carbonate  of  soda  with  the  bi-carbonate  of  lime 
and  magnesia,  for  the  atmospheric  waters  charged  with  carbonic 
acid  gas,  in  percolating  the  rock-masses,  remove  the  soda,  the  lime,  and 
the  magnesia,  leaving  behind  the  silica,  alumina,  and  potash ;  and  as 
the  clays  become  more  and  more  sandy  and  permeable,  the  action  of 
the  filtering  waters  will  be  greater,  while  the  finer  and  compact  clays 
resisting  the  penetration  of  water,  will  retain  their  soda,  lime,  and 
magnesia.  On  these  principles  the  chemical  composition  of  the 
ancient  sediments  must  have  been  throughout  all  geological  periods 
constantly  changing,  and  hence  it  is  when  we  examine  the  consti- 
tuents of  the  ancient  rocks,  we  find  them,  where  preserved  under 
favourable  circumstances,  containing  miich  soda,  the  reverse  of  Avhicli 
is  observable  in  similar  more  modern  formations  ;  and  ancient  as  are 
those  old  Laurentian  rocks,  they  were  doubtless  derived  from  the 
ruins  of  other  rocks  in  which  the  proportion  of  soda  was  still  greater. 

And  it  is  from  the  detritus  of  the  felspar-constituents  of  those 
old  primitive  rocks  all  over  the  globe  that,  from  the  paleozoic  era  to 
our  own,  the  alkaline  waters  have  been  derived  by  which  the  rock- 
constitu.ting  silicates  have  been  carried  down  to  the  sea  in  the  form 
of  carbonate  of  soda  to  be  transformed  by  the  chloride  of  calciimi 
(lime)  parting  with  its  chlorine  into  the  chloi'ide  of  sodiu.m,  or 
common  salt,  while  the  carbonic  acid  was  liberated  from  the  soda  to 
combine  with  the  calcium,  whence  the  formation  of  carbonate  of  lime 
in  the  same  water,  the  mechanical  deposition  and  segregation  by  or- 
ganic agency  of  which  have  given  rise  to  the  gi'eat  masses  of  lime- 
stones we  find  intercalated  at  various  epochs  with  the  other  strata 
of  the  earth's  crast. 

Out  of  this  investigation  we  derive  another  conclusion  on  another 
point,  namely,  that  the  decomposition  of  rocks  is  much  less  rapid 
7WW  than  in  pi-imeval  times,  because  the  soluble  soda-silicates  are  less 
abundant,  and  because  the  quantity  of  carbonic  acid,  so  powerful  an 
agent  in  these  changes,  has  been  diniinished  by  the  fonnation  of 
various  limestones  and  of  coal. 
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Let  us  in  conclusion  examine  the  nature  of  the  waters  which  now 
impregnate  the  great  mass  of  lower  palasozoic  strata  in  Canada. 
According  to  Mr.  Hunt  in  them  "  only  about  one-half  the  chlorine  is 
combined  with  the  sodium  (common  salt),  the  remainder  exists  as 
chlorides  of  calcium  and  magnesium,  the  former  predominating,  while 
the  sulphates  are  present  only  in  small  amounts." 

Comparing  the  composition  of  these  waters,  which  may  be  regarded 
as  representing  that  of  the  ancient  palceozoic  sea,  with  our  modern 
ocean,  we  find,  as  we  have  ah'eady  theoretically  inferred,  that  the 
chloride  of  calcium  (lime)  has  been  replaced  by  common  salt  (chlo- 
ride of  sodium),  a  process  involving  the  presence  of  carbonate  of  soda 
and  the  formation  of  cai'bonate  of  lime. 

Let  us  now  finally  return  to  our  question.  Was  the  sea  always 
salt  ?  If  what  Ave  have  deduced  be  correct,  we  may  answer  that  the 
first  ocean  was  one  highly  charged  Avith  various  salts,  chiefly  chlo- 
rides of  calcium  and  magnesia ;  that,  with  the  continued  action  of 
atmospheric  waters  bringing  down  carbonate  of  soda  to  the  sea,  a 
chemical  process  has  been  constantly  caiTied  on,  by  which  the 
chlorides  of  calcium  and  magnesia  have  been  gradually  but  con- 
tinuously diminished,  and  the  quantity  of  chloride  of  sodium,  or 
common  salt,  proportionately  increased,  and  consequently  that  the 
saltness  of  the  sea  is  greater  now  than  in  its  ancient  state,  and  has 
been  constantly  increasing  froru  the  remotest  times  unto  our  own. 


ON  THE  GEOLOGY   OF   THE    STONESFIELD   SLATE  AND 
ITS  ASSOCIATE  FORMATIONS. 

BY    Wll.LlAM    S.    HORTON,    OF    LIVERPOOL. 

There  are,  perhaps,  few  spots  richer  in  the  "  time-hallowed  memo- 
ries of  the  past"  than  the  old  town  of  Woodstock,  near  Oxford.  In 
its  immediate  neighbourliood  once  stood  a  royal  palace,  where,  as  the 
readers  of  Scott  will  doubtless  remember,  many  of  the  scenes  in  one 
of  his  novels  are  laid.  The  site  of  this  ancient  fabric  is  now  occu- 
pied by  the  more  stately  pile  of  Blenheim,  the  princely  residence  of 
the  Duke  of  Marlborough.  In  the  parkthei'e  is  a  spiing  still  termed, 
in  allusion  to  the  legend  more  or  less  familiar  to  all  students  of  Eiig- 
VOL.  m.  2  I 
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lish  liistory,  Rosamoiid's  well.     At  the  distance  of  a  few  miles  only, 
memorials  of   our  Celtic   ancestors    exist  in   the   form   of    tmiiuli, 
embowered  among  the  venerable  oaks  of  Wychwood  Forest.     It  is 
not,  however,  onr  present  intention  to  linger  amid  the  many  historical 
associations  of  Woodstock,  deeply  fraught  with  interest  as  they  are, 
but  proceeding  at  once  to  our  object,  we  invite  onr  readers  to  accom- 
pany ns  in  a  geolog-ical  ramble  to  the  village  of  Stonesfield,  situated 
in  its  vicinity,  at  a  distance  of  between  three  and  fom*  miles.     By  far 
the  most  agreeable  portion  of  our  road  traverses  the  picturesque 
slopes  and  luxuriantly  wooded  glades  of  Blenheim  Park :  leaving" 
these  behind,  we  soon  arrive  ^vithin  sight  of  our  destination.     As  we 
approach  the  village  we  perceive  it  to  occupy  the  sides  and  siimmit 
of  a  somewhat  elevated  ridge  of  land,  and  our  attention  will  not  fail 
to  be  arrested  by  the  numerous  precipitous  piles  or  mounds  of  gray 
stones  smTounding  it  in  every  direction,  and  from  long  ex]3osm'e  to 
the  w^eather  simulating  at  a  distance  much  of  the  bleak  and  rugged 
aspect  of  natural  cliffs  and  storm-beaten  crags,  biit,  as  we  discover  in 
due  time,  they  are  in  reality  the  gradually  accumulated  refuse  of  the 
slate  pits  we  design  to  visit  in  the  com-se  of  our  excursion.     Before 
ascending  the  hill  into  the  village,  the  tourist,  especially  if  at  all 
interested  in  antiquarian  pursuits,  may  profitably  devote  a  short  time 
to  the  examination  of  a  Roman  villa,  although  but  few  traces  of  it 
exist  beyond  a  portion  of  its  tesselated  pavement,  for  the  protection 
of  which  a  rude  hovel  has  been  erected.     This  relic  of  that  distant 
era  when  Britain  was  a  province  of  the  Roman  empire,  and  this 
sequestered  vale  of  Oxfordshire,  the  summer  retreat  of  some  wealthy 
citizen  of  the  "  Eternal  City,"  is  naturally  suggestive  of  the  reflection 
that  the  object  of  our  visit  to  Stonesfield  is  in  order  to  examine  the 
records  of  an  antiquity  so  remote,  that  even  the  far-receding  \'ista  of 
Roman  annals  affords  no  parallel  by  which  a  comparison  may  be  insti- 
tuted—  an  antiquity  so  vast  that  the  veiy  existence  of  the  human 
race  furnishes  no  chronology  adequate  to  express  the  distance  of  a 
period  so  deeply  enshrined  in  the  dim  eternity  of  the  past.     Let  us, 
then,  invoke  the  aid  of  geological  -science,  which  alone  can  roll  back 
the  strong  barriers  that  have  so  long  Availed  up  the  sepulchre  of  tliat 
ancient  time,  and  reveal  to  its  disciples  the  various  mysterious  forms 
and  phases  of  life  that  prevailed  during  an  age  of  which  the  historian 
takes  no  cognizance,  and  whose  only  archives  are  engraved  on  those 
"  tables  of  stone,"  some  of  whose  quaint  inscriptions  and  marvellous 
heiroglyphs,  as  embodied  in  the  Lower  Oolitic  rocks  of  Stonesfield, 
it  is  our  present  task  to  examine,  and   as   far  as   practicable   to 
decipher. 

Strangers  who  visit  this  village  almost  invariably  have  one  or  other 
of  two  queries  proposed  to  them  by  its  inhabitants,  either  "'Do  you 
want  a  few  thousand  slates  ?"  or  "  Do  you  want  any  fossils  ?"  Tho 
products  thus  alluded  to  form  the  principle  sujiport  of  the  villagers, 
and  are  chiefly  obtained  from  the  slaty  fissile  bed  occrn'ring  at  tlie 
base  of  the  Bath,  or  Great  Oolite,  that  being  nowhere  developed  on 
so  extensive  a  scale  as  at  Stonesfield,  although  present  in  some  other 
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localities,  Sevenliampton,  near  Clieltenliam,  and  Colley  Weston, 
Nortliamptonshii'e,  is  thence  denominated  Stonesfield  Slate.  This 
bed  of  slate,  although  not  exceeding  six  feet  in  thickness,  is  of  con- 
siderable local  value  for  roofing-purposes  ;  and,  indeed,  all  over 
Oxfordshire  more  or  less  of  Stonesfield  Slate  may  be  observed  on  the 
roofs  of  the  houses,  churches,  and  other  buddings.  It  contains  some 
pebbles  of  a  rock  very  similar  to  itself,  which,  as  Sir  C.  Lyell 
suggests,  may  have  been  portions  of  the  same  bed  broken  up  and 
subsequently  re-deposited,  and  when  fii'st  raised  is  very  compact,  but 
after  having  been  exposed  to  the  action  of  frost,  readily  divides  into 
thin  lamince,  and  in  that  state  is  dressed  with  the  hammer,  and  pre- 
pared for  the  mai'ket.  Unlike  its  equivalent  formation  in  Gloucester- 
shu'e,  the  Slate  is  not  exposed  in  open  quarries,  but  worked  by  means 
of  Avell-like  shafts  penetrating  the  overlying  Oolitic  strata,  and  vary- 
ing in  depth  from  thirty  to  sixty  feet,  according  to  the  level  of  the 
surface-ground.  Although  the  Stonesfield  Slate  will  receive  the 
largest  share  of  our  attention,  yet  these  overlying  beds,  which  are,  in 
descending  order,  the  Cornbi-ash,  Forest  Marble  and  Bath  Oolite 
demand  a  brief  notice  that  perhaps  will  not  be  deemed  out  of  place. 
Below  the  Stonesfield  Slate  a  ferruginous  bed  of  Infei'ior  Oolite  may 
be  observed  at  the  base  of  the  hill  in  the  adjoining  parish  of  Fawler, 
This,  since  the  time  -of  its  discovery  (Februaiy,  1859),  has  been 
largely  quarried  for  iron-ore,  and  found  to  contain  a  considerable  per 
centage  of  that  metal.  At  a  distance  of  about  four  miles  from 
Stonesfield,  in  the  same  direction,  near  Charlbury,  the  Lower  Lias 
was  exposed  some  years  since  by  a  cutting  of  the  Oxford,  Worcester, 
and  Wolverhampton  railway,  and  yielded  some  beautiful  specimens 
of  Amhioidtes  planicostatus,  Pleurotumarla  Angltca,  and  other  Liassic 
fossils. 

The  Cornbrash  presents  itself  in  this  district  as  a  hard,  coarse, 
flaggy  limestone,  with  thin  bands  of  bro-svn  marls  and  clay,  and  when 
in  a  state  of  decomposition  furnishes  a  valuable  soil  for  agricultiu'al 
purposes.  It  may  be  studied  to  advantage  in  the  neighbourhood  of 
Witney,  more  especially  at  a  quarry  on  the  side  of  the  Woodstock 
road,  where  fine  specimens  of  Pholadomija  Murchisoni  (?)  are  abun- 
d;int,  associated  with  a  species  of  Nautilus  (N.  iujlatwi?),  Ammonites 
discus.,  A.  fferveyii,  and  another  species  too  imperfect  for  identifica- 
tion ;  also  Terehratida  mcuvillata,  Cardium  dlsshn'de,  Gresshja  pere- 
grlna,  and  Isocardia  minima.  This  pit  has  also  furnished  some 
interesting  sea-iu'chias,  Nuclcolites  sinuahiSy  N.  clunicidaris,  and  a 
few  finely  presei'ved  examples  of  Holedypxis  depressus ;  also  a  soli- 
tary specimen  of  Ghjplda  rostrafa,  a  cnistacean  allied  to  the  lobster. 
In  addition  to  the  above,  from  some  shallow  openings  on  Curbridgo 
Common  have  been  collected  Trigonia  costata,  T.  impressa,  Lima 
glhhosa,  Astarte  elegam,  A.  excavata,  Modiola  plicata,  M.  hipartita, 
with  Ttyrchratidit  dbucata,  a  shell  that  is  vexy  abundant  in  this  locality, 
and  highly  characteristic  of  the  Cornbrash,  and  very  rarely  a  beau- 
tiful species  of  sea-urchin,  Acrosalinia  heiuicidaruides.  The  Forest 
Mai'blo  derives  its  name  from  the  adjacent  forest  of  Wychwood, 
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wlicre  it  is  largely  developed.  Several  sections  are  well  exposed  at 
tke  qnaii'ies  near  the  Witney  Cemetery,  -where  its  upper  portion  con- 
sists of  a  dark-coloui'ed  bed  of  clay  containing  Wiynchonella  c-oncinna, 
Terehratula.  ditjona,  and  T.  max  1 1  lata,  with  spines  of  Cidaris,  and 
joints  of  Pentacrinites.  This  clay  is  divided  about  the  centre  by  a 
thin  band  of  slaty  sandstone,  which,  although  not  equal  to  the 
Stonesfield  Slate  for  the  purpose,  is  capable  of  being  worked  by  the 
hammer  into  a  roitgh  kind  of  ix)ofing-tile.  This  Forest  Mai-ble  slate 
recalls  vividly  to  the  mind  the  condition  of  the  ancient  Oolitic  sea 
by  whose  agency  it  was  formed,  the  surfaces  of  many  of  its  slabs 
being  strongly  ripple-marked,  and  covered  with  the  valves  of  small 
Ostrefe,  Rhynchouella3,  and  comminuted  fragments  of  other  shells, 
with  here  and  there  a  perfect  specimen  of  Pecten  lens,  or  P.  vagaits, 
and  occasionally  a  small  sea-urchin,  Diadenuc  depressa.  In  one 
solitary  instance  the  writer  was  so  fortunate  as  to  obtain  from  one 
of  these  slabs  a  specimen  of  Acrosalenia,  much  compressed,  but  still 
retaining  its  long,  smooth,  pointed  spines  attached  to  their  sockets,  a 
condition  in  which  Echini  are  very  rarely  met  with  in  this  or  any 
other  formation.  These  beds  of  clay  and  slate  are  succeeded  by  a 
thick  stratum  of  coarse  shelly  limestone,  containing  portions  of  coni- 
ferous drift-wood,  and  but  few  organic  remains  of  any  kind,  with  the 
exception  of  Lmut  cardliformis  and  imperfect  Terebratula?.  At 
Stonesfield  the  Bath  Oolite  consists  of  a  soft  white  limestone,  suc- 
ceeded by  a  stratum  of  hard  compact  fissile  ragstone  passing  down- 
ward into  the  true  Stonesfield  Slate.  The  upper  portion  is  very 
fossiliferous,  and  contains  several  fonns  of  life  which  seldom  occur 
in  the  lower  division.  These  are  chiefly  some  interesting  corals 
Tliamnastnea  LijeUiii,  two  species  of  Isastrcea,  and  some  others,  asso- 
ciated with  a  flat  species  of  sea-urchin,  Clypeus  MuUerii,  and  much 
more  rarely  a  beautiful  Hemicidaris  as  yet  unnamed.  This  bed  also 
contains  a  vsiricty  of  shells,  among  which  may  be  enumerated  Astarte 
elegaiis,  Tercdtrahda  'inaxlUata,  Nerinma  Mndcsii,  N.  'hiclcmoides,  Lima 
cardliformis,  and  a  species  of  Chemnitzia,  C.  IlamptonPHsif;. 

This  diNnsion  of  the  Bath  Oolite  may  also  be  studied  at  Witney, 
where  it  has  yielded  some  iatorosting  fish  remains  identical  with 
those  of  the  Stonesfield  Slate.  At  Minster  Lovel,  and  other  places 
situated  on  the  Clieltcnhani  road,  many  cuttings  have  been  made  in 
this  formation,  chiefly  for  the  purpose  of  prociu-ing  road-stone,  for 
which  it  is,  however,  but  ill  adapted.  A  quarry  situated  by  the  road 
side,  near  the  Minster  turnpike,  has  furnished  some  instructive  speci- 
mens, chiefly  the  palatal  teeth  of  fishes,  Avith  fi'agments  of  bone  and 
scales ;  these  are  found  in  an  insulated  condition,  and  are  confined  to 
SI  thin  stratum  of  brown  friable  marl,  forming  the  summit  of  the 
section.  .  , 

The  second  division  df  the  Bath  Oolite,  both  in  lithological  compo- 
sition and  organic  I'eniains,  is  so  nearly  allied  to  the  underlying  slate 
that  we  shall  prefer  studj'ing  them  in  connection  with  each  other,  and 
regard  them  both  as  belonging  to  one  and  the  same  period,  rather 
than  treat  of  them  as  two  separate  and  distinct  formations.     A  com- 
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plete  list  of  the  fossils  of  these  beds  has  not  yet  been  formed,  pro- 
bably because  there  is  no  complete  collection  of  them  in  existence. 
Perhaps  the  Oxford  Geological  !Museiim  contains  the  finest  series, 
chiefly  collected  by  the  late  Dr.  BvTckland,  who  paid  frequent  visits 
to  this  villag-e,  and  with  whose  memory  the  formation  under  review, 
rendered  classic  by  his  labours  and  fame,  will  ever  be  associated. 

Let  us  now  proceed  to  glance  at  these  products  of  the  slate-pits, 
and  it  will  be  seen  that  they  comprise  a  marvellous  variety  of 
oro-anic  remains  ;  for,  besides  plants,  insects,  reptiles,  and  mammalia, 
indicative  of  dry  land,  the  Crustacea,  shells,  and  predaceous  shark- 
like fishes   of  the    Oolitic   ocean    ai'e    likewise  represented   in   the 

catalogue.-!     l-      --M  ,.li-l/i  !     jj  j  !,:ifl  .;r,   ;>•■>     im,;   ,';!,•.,.    .iJ:  ,,/;:;  !        :.,;•''• 

We  begia  -with  plants,'  'and  motiipe  Oiife  f  ir^arine  f^nSi,  a  branching 

fucoid,  or  sea-weed,  Hahimenites  ramulosus.  Among  the  ferns  that 
once  flourished  on  that  ancient  shore,  whose  dark  impressions  are 
presented  in  beautiful  relief  on  the  light  grey  of  the  slate,  we  fijid 
the  delicate  fi'onds  of  Sphenopteris  (S.  ajsleoides)  and  Hymeno- 
phyllites  (H.  niacrvphylla),  together  with  the  broad-leaved  tribe 
Tjx3niopteris,  one  species  of  which  (T.  vittata)  is  identical  AA'ith  the 
form  found  in  the  carbonaceous  shale  of  the  Lower  Oolite  on  the 
Yorkshire  coast,  in  the  vicinity  of  Scarboroiigh.  The  beautiful 
Cycadacese,  of  which  the  Zamia  of  New  Holland  gives  an  existing 
example,  are  representee!  by  such  forms  as  Pala^ozamia  (P.  pedmata, 
P.  tcuvina)^  Zamites  (Z.  laiieeohUus) ,  and  Pterophyllum  (P.  coniptwm, 
P.  ')iuuu!i).  The  three  last-named  species  occiu-  likewise  in  the  Scar- 
borough oolite.  There  is  also  a  singular  reed-like  leaf,  as  yet  unde- 
scribcd,  about  twelve  inches  in  length  by  one  in  breadth,  destitute  of 
a  mid-rib,  and  with  nervures  parallel  with  its  edges.  The  small 
extreme  branches  of  coniferous  plants  are  among  the  fi'equent  fossils 
of  the  slate.  One  kind  possesses  affinities  with  the  yew  (Ta.rites), 
but  most  of  them  are  more  allied  to  the  cjrpress,  and  have  received 
the  name  of  Thuytes  (TJiiiijtes  cnpressiformis),  with  three  other 
species.  Of  the  fruits  of  these  coniferEe  there  are  several  varieties, 
one  kind  in  shape  and  size  not  unlike  the  berry  of  the  yew,  some  of 
its  more  perfect  examples  still  retaining  their  outer  integiiment,  or 

husk.  '  .:.'■.■',■'-      !.;'-'       :  '  • 

Examples  of  another  species  ai"e  termed  by  the  qnai'iymen  "  plum- 
stones,"  to  which,  in  truth,  they  possess  a  resemblance.  There  is  also 
a  fine  Zamioid  fruit,  with  the  scales  attached  to  the  axis  (Huclilandia 
squa)tU)sa) ,  and  others  that  appear  referable  to  large  pine-like  trees  ; 
'  ithcse  at  present  receive  the  merely  provisional  title  of  Carpolithes. 
Besides  these  ferns  and  coniferous  plants,  there  is  likewise  a  small 
one,  whose  delicate  yet  distinct  impressions  are  apparently  very  much 
akin  to  those  of  the  moss  family.  Neither  the  roots  nor  stems  of  any 
of  these  plants  have  been  found  at  Stoiiestield  ;  from  this  cii'cmnstance, 
and  that  of  their  occuring  as  detached  leaves  and  twigs,  we  may  reason- 
ably infer  that  the  place  of  their  interment  was  not  the  spot  on  which 
they  grew,  but  that  they  were  drifted  fi'om  some  shore  probably 
lying  at  no  great  distance.. 
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Leaving  tlie  vegetable  kingdom  and  ascending  to  tliat  of  tlie  ani- 
mal, we  tind  in  these  beds  but  few  zoophytes,  these  organisms  being 
chiefly  confined  to  the  upper  division  of  the  Bath  Oolite  already 
mentioned.  The  Annelida  are  represented  by  a  small  serpula,  a,nd 
the  Crustacea  by  a  small  lobster  (Ghj^)Ma  rosfrata),  and  a  small  spe- 
cies of  crab  (Eryon)  not  yet  named.  Faint  but  unmistakable  relics 
appear  of  that  department  of  animal  life  usually  regarded  as  the 
most  frail  and  perishing,  namely  the  class  of  insects  ;  nevertheless, 
the  remains  of  primeval  beetles  and  dragon-flies  are  preserved  in  the 
fossil  state.  The  most  frequent  speciiuens  of  this  kind  are  the  elytra, 
or  wing-cases  of  beetles  allied  to  the  Buprestida?,  or  Prionidte,  races 
which  abound  in  warm,  but  are  not  excluded  from  temperate,  climates. 
The  Oxford  Musevim  contains  the  wing  of  a  neuropterous  insect 
allied  to  the  dragon-fly,  most  elaborately  described  by  Dr.  Buckland, 
and  likewise  the  hind-leg  of  a  species  of  Cm-culio,  exhibiting  the 
peculiar  adaptation  for  leaping*   i^  ,:,  •;■..,.:; 

Having  noticed  the  insects,  the.  Molli^soa,  or  shell-fish,  pjpw  claim 
our  attention,  and  we  remark  their  number  to  be  comparatively 
limited.  The  Brachiopoda  are  represented  by  two  si^ecies  of  Rhyn- 
chonella  {R.  conciniia  and  11.  ohsoleta^.  Among  the  Monomyarian 
bivalves  may  be  enumerated  three  species  of  Gervillia  {G.  acufciy  G. 
suljcijU)odri.ca,  and  G.ovata),  thi'ee  of  Lima  {L.  impressa,  L.  dujjUcata, 
and  L.  irroboscidea),  two  of  Inoceramus  (I.  ohliquus  ajjd  I,  amngda- 
loldes),  two  of  Pinna  (P.  mnjyla  and  P.  cuueata),  thi'ee  of  Pecten 
(P.  lens,  P.  aymulatus,  and  P.  vagans),  one  of  Perna  {F.  riujosci),  and 
several  species  of  Osti'sea,  the  best  defined  of  which  are  0.  aciuniuata 
and  0.  Soioerhu.  The  Dimyariazi  bivalves  also  comprise  several 
genera  distributed  as  follows  :— Two  species  of  Modiola  (J/,  plicata 
and  M.  wvplicata),  two  of  Pholadomya  {P.  (icuticosia  and  P.  Mwchi- 
so7m  i*),  two  of  Trigouia  (T.  Morctonu  and  T.  Muj^res-sa),  the  latter 
being  highly  characteristic  of  this  formation,  ajid  occurring  in  great 
abundance,  its  opened  valves  completely  covering  tho  surfaces  of 
many  of  the  slates;  one  of  Mytilus  (M.  suhUvvis),  one  of  Cardium 
(6*.  acutangnluiii),  also  a  species  of  Unicardium  and  Mija  calcci- 
formls  (?)  The  Gasteropodous  univalves  include  AXdrich  trijida. 
Patella  rugosa,P.  lioriu'.rh  (.<'),  two  species  of  A^«/''ca,  one  of  Actmoiwia, 
one  of  Turbo,  aaid  a  small  Nerita,  which  often  retains  very  distinct 
traces  of  the  black  and  yellow  bands  of  colour  that  adorned  its  shell. 
The  Cephalopoda  are  represented  by  but  few  species,  and  individually 
thoy  exhibit  an  equal  paucity  of  numbers ;  wo  may,  however,  enu- 
merate Belemmtes  fusiform  iff  and  B.BassinVfS,  associated  with  Nautilus 
Baheri  and  Avinwuites  gracilis,  with,  the  iCast  of'  ,a(i:^other,,^mi?i,OJ0ri.|;e, 
too  imperfect  for  identification.  ,;  1 1,. -,[.,,,,;,  .,,;.  ,- ivxj'l'y;  oci  i/il'-m;  n 

Still  ascending  in  .the  scale  of  animated  beings,  the  fossil  fishes  of 
Stonesfield  come  mider  our  consideration.  The  greater  number  of 
these  have  been  described  by  Agassiz,  and  constitute  a  large  and 
extremely  interesting  gToup,  although  rarely  more  than  fragmentary, 
and  chiefly  represented  by  the  teeth,  scales,  and  "  spears,"  as  tbe 
workmen  term  the  ichthyodorulites,  with  a  true  rendering  of  tho 
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Greek  name.  These  parts  are  so  characteristic,  and  preserved  in 
such  a  degree  of  perfection,  as  in  most  cases  to  admit  of  correct 
reference  to  the  families  and  genera.  The  species  are  all  extinct,  and 
belong  to  the  Placoid  and  Ganoid  divisions  of  the  tour  great  orders 
of  fishes  established  by  Agassiz.  Of  these  there  are  but  few  living 
examples,  as  the  fishes  that  inhabit  the  seas  of  the  existing  period 
belong,  with  a  limited  number  of  exceptions,  to  the  other  two  orders, 
Ctenoid  and  Cycloid,  which  were  not  introduced  until  the  Cretaceous 
epoch,  an  era  A\'hen  the  more  ancient  Placoids  and  Ganoids  had 
already  begun  to  decline.  The  Placoid  fishes  of  the  Stonesfiekl 
Slate  are  referable  to  three  famihes,  namely,  the  Cestraciontida^, 
Hybodontidfe,  and  Edaphontidfe.  The  Cestraciontidas  are  repre- 
sented by  species  of  the  genera  Acrochis,  Asteracantlius,  Stro]]hodus, 
Ceratodus,  Leptacantlxus,  Nemacanthns,  and  Pristacanthus.  The 
teeth  of  this  family  form  their  chief  characteristic,  and  under  the 
name  of  Palates  have  attracted  much  attention  from  palaeontologists. 
These  palatal  teeth  are  flat  and  oblong,  or  quadrang-ular  in  shape,  and 
often  beautifully  enamelled.  Beneath  the  enamel,  the  surface  of 
which  is  freqiiently  worn  away,  the  body  of  each  tooth  is  composed 
of  a  strong  tnass  of  bone.  In  some  species  not  less  than  sixty  of 
these  teeth  were  embedded  in  each  jaw,  forming  a  kind  of  tesselated 
pavement,  which  constituted  a  most  efficient  appai-atus  for  crushing 
the  shells  of  Crustacea  and  mollusca,  probably  the  principal  food  of 
these  fishes.  The  Cestracion  PMlVqn,  a  shark  that  inhabits  the  Aus- 
tralian seas,  joresents  the  only  known  analogy  to  the  extinct  Acrodi 
and  Strophodi  of  Stonesfield.  The  palatal  teeth  most  frequently  to 
be  met  ^^Hth  in  the  slate  are  those  of  Acrodus  leiodus,  and  sometimes 
measure  one  and  a  half  inches  in  length  by  three-quarters  in  breadth. 
These,  fi'oni  their  resemblance  in  fomi  and  colour  to  contracted 
leeches,  they  are  regarded  as  such  by  the  workmen,  who  are  seldom 
■n-ithout  an  analogy  for  any  fossil  they  may  offer  for  sale  to  the 
stranger  geologists  who  visit  their  pits.  Indeed,  so  far  is  the  wis- 
dom of  philosophy  transcended  by  that  of  these  unlettered  sages, 
that  in  cases  where  the  mere  scientific  observer  can  only  perceive  the 
most  ordinary  Iraginents  of  stone  or  slate,  these  village  savans  can 
frequently  succeed  in  demonstrating  most  clearly  to  their  orvn  satis- 
faction the  presence  of  strange  creatures  that,  like  man,  niu.st  have 
been  most  fearfully  and  wonderfully  made,  if  they  had  ever  been 
possessed  of  existence.  Unfortunately,  however,  for  the  theories  of 
these  gifted  men,  all  such  specimens  are  invariably  declined  with 
thanks  by  those  visitors  possessed  of  the  slightest  knowledge  of 
palreontology.  Many  amusing  instances  of  these  attempts  at  restora- 
tion might  be  related  ;  we  merely  allude  to  them  in  order  to  convince 
those  who  are  comparatively  young  geologists,  that  a  certain  degree 
of  caution  is  requisite  in  their  pui'chases  of  specimens  from  the 
quarrymen. 

The  Hybodontidce  are  represented  by  various  species  of  Hybodus, 
chiefly  recognized  by  their  striated  teeth,  which  are  sharp-edged  and 
well  adapted  for  cutting.     Many  varieties  of  these  are   found  at 
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Stonesfield,  the  more  perfect  specimens  in  some  instances  retaining 
the  serrated  sockets  by  which  they  were  inserted  in  the  jaw.  Fine 
specimens  of  the  defensive  fin- spines  (IchthyodoruKtes)  of  these 
Hybodi  are  sometimes  found.  These  singular  fossils  were  at  one 
time  regarded  by  naturalists  as  the  jaws  of  fishes ;  they  are  now, 
however,  ascertained  to  be  the  defensive  weapons  of  sharks,  the  sup- 
posed teeth  that  in  some  species  arm  their  concave  sides,  being  the 
hooks  or  prickles  to  which  the  membrane  of  the  fins  was  attached. 
Several  living  species  of  the  great  family  of  sharks  have  smooth 
horny  spines  connected  with  the  dorsal  fin,  and  similar  small  tooth- 
less spines  occur  in  a  fossil  state  in  the  chalk  formation.  Ten  species 
of  the  genus  Ganodus  represent  the  Edaphodontidte.  The  Ganoid 
fishes  of  Stonesfield  belong  to  the  foui'  families  Pycnodontida),  Lepi- 
doidei,  Sauroidei,  and  Ca3lacanthi.  The  Pycnodontidse  are  repre- 
sented by  the  genera  Pycnodus,  Gyrodns,  Gijronclms,  and  Scaplwdus. 
The  remains  of  this  family  most  frequently  found  are  the  small  round 
palatal  teeth  of  Pycnodus  trlgonus,  generally  occurring  in  an  insulated 
condition,  but  sometimes  met  with  in  small  groups  retaining  the 
position  they  once  occupied  in  the  jaw.  The  family  Lepidoidei  has 
only  two  genera  as  its  representatives  in  the  formation  under  review, 
namely  Lepidohis  and  VhoUdoplhonis.  These  are  distinguished  by 
their  enamelled  scales,  rhomboidal  in  form,  and  in  some  species 
smooth  and  glistening,  but  in  others  curiously  plicated  or  folded. 
Small  jaws  are  also  sometimes  obtained  belonging  to  Lepidotus  tuher- 
culatus  {?)  ;  these  retain  the  teeth  in  a  considerable  degree  of  perfec- 
tion. The  Sauroidei  are  represented  by  the  genera  Sauropsls, 
Cahvrus,  Macrosemius,  and  Belonostomus.  The  fishes  of  this  vora- 
cious family  combine  both  in  the  structure  of  their  bones  and  some  of 
their  soft  parts  characters  belonging  to  the  class  of  reptiles.  The 
Sauroid  fishes  are  distinguished  by  their  beautifully  striated  teeth, 
nearly  conical,  with  conical  cavities  like  the  teeth  of  Saurians.  In 
some  species  the  base  of  the  tooth  is  fiuted  like  that  of  the  Ichthyo- 
saurus. The  nearest  analog-ues  presented  to  these  fishes  in  the 
existing  creation  are  the  Lepido.steus,  or  bony  pike  of  Noi-tli 
America,  and  the  Polyptcrus  of  the  South  Afiican  coast.  Of  the 
Caalancanthi  only  a  single  species,  Ctenolejns  clydus,  is  known  at 
Stonesfield. 

From  the  fishes  of  Stonesfield  we  ascend  to  its  reptiles,  the  most 
famous  of  which  is  the  Mcr/alosmirus  BacMandli.  The  thigh-bones 
of  this  animal  measured  three  feet,  and  the  leg-bones,  which  were 
hollow,  the  same  length ;  and  the  vertebrae  were  also  of  great  size. 
Portions  of  its  jaws,  armed  with  long  thin  serrated  teeth  curved  in 
the  form  of  a  pruning  knife,  are  preserved  in  the  Oxford  Museum. 
From  these  remains.  Dr.  Buckland  conjectured  this  enormous 
lizard  to  have  been  twice  the  length  of  a  crocodile,  or  thirty  or 
forty  feet. 

Associated  with  the  Megalosaurus  are  found  tlie  remains  of  another 
saurian  of  considei'ably  smaller  dimensions  (Telcosaiirus  Gadomensis), 
possessing  aifinitics  with  the  recent  crocodiles.     Those  strange  fiyiug 
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reptiles  the  Pterodactjles  are  represent.ed  by  one  species  (P.  BiicJc- 
land'i),  cliiefly  known  by  its  wing-bones,  remarkable  for  their  length, 
and  which,  like  those  of  birds,  were  hollow  in  the  middle,  thus  com- 
bining extreme  lightness  with  strength.  The  family  of  turtles  are 
kno^vn  in  these  beds  by  one  small  species  of  Chehnia. 

The  remarkable  catalogue  of  associated  life  exhibited  by  these  rocks 
is  rendered  still  more  complete  by  the  occm-rence  of  three  genera  of 
Mammalia,  namely,  Amphttlterimn,  PhasGolotherkmi,  and  Stereognafhus. 
Of  these  the  only  known  remains  are  a  few  specimens  of  the  lower  jaws, 
with  small  cuspidated  teeth,  indicative  of  a  small  insectivorous  quad- 
ruped, probably  alhed  to  the  opossums,  and  other  marsupial  genera 
now  confined  to  Australia  and  Tasmania.  It  is  extremely  interesting 
to  observe  that  this  resemblance  to  existing  forms  of  Australian  life  is 
by  no  means  limited  to  the  mammalia  of  the  Oolite.  For  instance, 
in  the  Australian  sea  exists  the  Cestracion  Pliillipi,  or  Port  Jackson 
shark,  the  only  kno^vn  representative  of  the  numerous  species  of 
Acrodi  and  Strophodi,  the  palatal  teeth  of  which  ai'e  so  abundant  in 
the  Oolitic  beds.  There  also  living  Terebratulaj  are  found  associated 
with  a  species  of  Trigonia,  the  extinct  forms  of  which  are  among  the 
most  common  of  the  Stonesfield  fossils.  On  the  continent  of 
Austi'alia  also  flourish  the  Ai'aucarias  and  Cycadacea?,  coniferous 
plants,  very  nearly  allied  to  the  vegetable  remains  of  the  Stonesfi-eld, , 
Slate. 

If  we  review  the  fossil  treasures  of  Stonesfield  in  the  aggTegate,  we 
can  to  some  extent  reproduce  that  period  of  the  earth's  histoiy  in 
which  the  district  under  our  notice  was  a  lagoon  with  boidering 
marshes,  intervening  between  a  line  of  coast  on  the  one  hand,  and 
the  ancient  Oolitic  ocean  on  the  other.  Every  cu'cumstance  con- 
nected with  these  finely  laminated  and  ripple-marked  sandstones  . 
indicates  the  nature  of  the  process  by  which  they  were  deposited  . » 
to  have  been  slow  and  gradual,  doubtless  demanding  similar  con- 
ditions to  those  which  would  prevail  in  a  shallow  sea-lake,  pene- 
trated at  intervals  by  moderate  swells,  or  gentle  tides  from  the 
sea,  but  not  exposed  to  storms  or  fluctuations  caused  by  violent 
littoral  action. 

We  may  picture  to  ourselves  the  inhabitants  of  this  lagoon,  consti- 
tuting a  large  population,  beautiful  branching  star-corals  analogous  to 
those  forming  the  i-eefs  and  islets  on  which  the  broad  Pacific  smiles, 
aristocratic  Nautili  and  Ammonites  associated  wiih.  then-  humbler 
neighbom'S,  the  Trigonias,  Terebratula?  and  oysters  that  fui'uishod  a 
supply  of  food  for  the  numerous  sharks  and  other  predaceous  fishes 
infesting  the  wide  open  sea,  and  frequently  visiting  this  quiet  lake  in 
quest  of  prey.  On  the  ancient  land  lived  that  monstrous  reptile  the 
Megalosamnis  and  the  crocodile-like  Tcleosaurus,  with  a  ^cvf  turtles  ; 
strange  winged  lizards,  the  Pterodactyles,  hovered  in  the  air,  or 
snatched  their  prey  from  the  calm  waters  below ;  and  insects  like 
dragon-flies  flitted  over  the  reedy  marshes.  From  time  to  time 
fragments  of  bordering  plants  floated  in  the  shallow  pools, 
either    swept    dowTi    by    inundations    or    di-iven    by    the    wind  ; 
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leaves  of  ferns,  brauclies,  and  fruits  of  coniferous  trees  like  tlie  yew 
and  cypress. 

Thus  we  see  that  in  this  lonely  and,  to  the  superficial  eye,  utterly 
unattractive  village,  we  tread  upon  a  spot  once  instinct  with  animal 
Jife  in  its  most  marvellous  organic  forms.  It  is  a  subterranean 
museum  closely  and  securely  packed,  a  treasury  for  paleontologists, 
a  storehouse  containing  numerous  instances  of  the  skill,  power,  and 
wonderful  resources  of  creative  Omnipotence,  which  could  people  a 
world  with  the  strangest  organisms,  and  yet  permit  them  for  so 
many  ages  to  remain  hidden  and  entombed,  being  well  able  to  dis- 
pense with  their  testimony  to  its  powers. 


THE  CARBONIFEROUS  SYSTEM  IN  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  E.R.S.,  E.G.S.,  Hon.  Member  of 
the  Geological  Society  of  Glasgow,  etc.,  etc. 

(Continued  from  page  24:0.^ 

"  This  group  in  Northumberland  is  seen,  westward  of  Alnwick  at 
Garmitage-bank  and  Crawley  Dean,  and  on  the  flanks  of  the  porphyry 
of  the  Cheviot  in  Biddleston  Bui-n,  and  in  the  Coquet  below  Linn 
Brig  ;  it  occupies  a  considerable  area  in  the  south  part  of  Berwick- 
shire, and  is  largely  developed  on  the  Tweed  at  Carham,  Coldstream, 
Norham,  etc.  ;  it  is  seen  underlpng  the  mountain-limestone  on  the 
sea-coast  from  near  Lammerton  Shiel  to  Burnmouth ;  on  the 
north  side  of  Lammermuirs  it  is  intercalated  between  the  Old  Red 
Sandstone,  and  the  mountain-limestone  from  the  Pees  mouth  to  the 
Cove  harboui'." 

Mr.  Tate  observes  also  that  the  Campsie  and  Fifeshire  beds  re- 
semble those  of  Northumberland. 

We  will  now  conclude  by  offering  a  list  of  the  Scottish  locaKtIes, 
distance,  and  direction  from  certain  towns,  as  well  as  of  the  nature  of 
the  sediments  in  which  Cai-boniferous  Brachiopoda  and  other  marine 
fossils  have  been  hitherto  procured,  with  the  hope  that  such  mny 
prove  of  use  to  collectors  and  geologists  generally,  and  by  thanking 
all  those  kind  and  zealous  friends  for  the  great  interest  and  impor- 
tant assistance  they  have  afforded  me  during  the  prosecution  of  this 
somewhat  lengthened  inquiry. 
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SCOTTISH  COUNTIES  IN  WHICH  THE  FOLLOWING  CAEBONIFEROUS 
BRACHIOPODA  HAVE  BEEN  DISCOVERED* 


Geneka  and  Species. 


1. 

2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 

11. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


21. 


25. 
26. 
27. 
28. 
29. 
30. 
31. 


Terehratula  hastata,  Sow 

sacculus,  Martin . 

vesimla/ns,  de  Kon 

Spirifera  duplicicosta,  Phil 

hisidcata,  Sowerby 

trigonalis,  Sowerby 

oralis,  PhiUips 

pinguis,  Sowerby. . . 

glahra,  Martin 

Urii,  Fleming   

Carlukiensis,  Dav.. 

Uncata,  Martin 

Spiriferina  ciHst<ita,  vai*.  oc- 

toplicata,  Sowerby  

inscidpta,  Phillips 

laminosa,  M'Coy 

Athyris  amhigua,  Sowerby. 

plano-sulcata,  Phil. 

Royssi,  I'Eveille    .. 

Rctzia  radialis,  Phillips    . . 
Rliynchonella  pugnus,  Mar 

pleurodon,  Phil. 

Camarophoria  crumena,  Sow 
Stropli&mena  rJiomboidalis, 

var.  analoga  and  ddstorta 

Sowerby   

Streptorhynchus   erenistria, 
I'hillipSjandvar.rowitaZiis 

and  var.  KelUi 

Ch'tlds  resupinata.,  Martin... 

Michelini,  rEveille 

Clionetes  Hardrensis,  PhQ.  . 

Bvxhiana,  de  Kon. . 

Product  us  giganteus,  Martin 

latissimus,  J.  Sow 

cora,  d'Orbigny... 


^ 


*  This  Table  shows  the  Shires  in  which  Carboniferous  strata  exist,  as  well  as  the  amount  of 
work  (lone  in  the  waj'  of  collecting  orpanic  remains.  Those  counties  from  which  few  species 
are  recorded  -n-ill  no  doubt  upon  fuller  exiilnration  be  fi  und  to  contain  many  more  of  the 
common  species;  and  a  glance  at  the  table  will  also  prove  that  the  shires  bovc^ering  around 
Glasgow  have  been  more  fully  csjilorcd  th;ui  almost  any  others,  and  if  the  other  cailionifcrous 
fossils  had  been  included  in  the  list,  it  would  have  been  likewise  seen  that  the  Glasgow  dis- 
trict is  by  fax  the  richest  fossUiferous  portion  of  Scotland. 
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SCOTTISH  COUNTIES  IN  WHICH  THE  FOLLOWING  CAEBONIFEEOUS 
BRACHIOPODA  HAVE  BEEN  DISCOVERED  (Continued). 


Genera  and  Species. 


32.  Productus  semireticulatus, 
Martin,  andvaw Martini, 

Sowerby  

carhooiari^is,    de 

Koninck    

longis])inus,  Sow. 

undatus,  Defrance 

costatus,  Sowerby 

Youngianus,  Dav. 

scahriculus,  Mar. 

pustulosus,    Phil. 

—  fimhriatus,  Sow. . . 

2nmctatus,  Martin 

aculeatus,  Martin 

spinulosus,  Sow... 

mesolohus,     PMI. 


33. 

34. 
35. 

36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 


Crania  quadrata,  M'Coy  .. 
Biscina  nitida,  Pliillips  . . . 
Lingula  squamiformis,  Phil. 

Scotica,  Davidson... 

mytiloides,  Sowerby 


W 
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+ 

+ 

+ 
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LIST  OF  LOCALITIES  IN  SCOTLAND  WHERE  CARBONIFEROUS 
BRACHIOPODA  HAVE  BEEN  FOUND. 


Lanarkshire. 

Distance  and    Stratigraphic 
Direction  from   position  be- 
Ca/rlulce  Kirk,   loiu  Ell  coal. 

Belston  Place  Bura li  miles  N.       160  fathoms. 

Belston  Place  Bui-n li  m.  N.  173         „ 

Garc  Limestone   2    m.  N.E.        239         „ 

Westerhouso     3    m.  E.N.E. 

Bashaw li  m.  N.E. 

Whiteshaw    5  m.  W. 

Belston  Bum  Limestone i  m.  N.E.        265         „ 

Maj^gy  Ironstones   —  800         „ 

Brocks  Hole 1    m.  E. 

Below  Whitesliawbridge...  1    m.  W. 

Near  Chapel 2    m.  S. 

Lingula  Ironstone    —  317         „ 

Braidwood  Gill 2    m.  S. 


Nat  lire  of  Strata. 

Slaty  ironstone, 
ironstone  shales. 

Old  shale  heaps. 

Limestone  andshales. 

Ironstones  and  shales. 

Ironstone  and  shale. 
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Distance  and    Stratigra'pMc 
Direction  froin    position  be- 
Carluke  Kirk,    low  Ell  coal. 

Lingnla  Limestone  2    m.  S.  337  fathoms. 

Hallcraig  Bridge 1^^  m.  W. 

Eaes  2    m.  W. 

Langshaw  Bum    1    m.  S.E. 

Braid  wood  Burn  2    m.  S. 

1st  Kingshaw  Limestone    ...  —  338         ,, 

Hallcraig  Bridge IJ  m.  W. 

Kiugsliaw 1    m.  N-E. 

2nd  Kingshaw  Limestone  ...  —  341         „ 

Hallcraig  Bridge 1  J.  m.  W. 

Langshaw 1    m.  S.E. 

Kingshaw 1    m.  N.E. 

1st  Calmy  Limestone  —  S-IS         „ 

Kaes  Gill  2    m.  W. 

Braidwood    lam.  S. 

Langshaw 1    m.  S.  E. 

Waygateshaw  1    m.  S. 

Headsmuir    li  m.  S.E. 

Eaes  GUI  L-onstones    —  354         „ 

Eaes  Gill  2    m.  "W. 

Waygateshaw   1    m.  S. 

Braidwood    1^  m.  S. 

Langshaw 1    m.  S.E. 

Kilcadzow 3    m.  E. 

Hillhead    1    m.  E. 

Hosie's  Limestone    —  356         „ 

Hmiiead    1    m.  E. 

Eaes  Gill  2    m.  W, 

Waygateshaw  1    m.  S. 

Braidwood    1§  m.  S. 

Mosside 1    m.  N.E. 

2nd  Calmy  Limestone —  371         „ 

Braidwood     1^  m.  S. 

Mosside 1    m.  N.E. 

Kilcadzow 3    m.  E. 

JIaia  Limestone  —  375         ,, 

Braidwood     IJ- m  .S. 

Langshaw 1    m.  S.E. 

Mosside 1    m.  N.E. 

Bashaw 1|  m.  N.E. 

Kilcadzow 3    m.  E. 

Shelly  Limestone     —  391         „ 

Braidwood  Gill 2    m.  S. 

Nellfield  Bum  2    m.  S.E. 

Productus  Limestone  —  397         „ 

Braidwood  Gill 2    m.  S. 

Nellfield  Bm-n  ,  2    m.  S.E. 

Near  Yuildshields    2    m.  E. 

Ironstone  Beds —  410         „ 

NellfieldBum  2    m.  S.E. 


Nature  of  Strata. 


Limestone  and  shales. 


J  Limestone  and  shales. 


Limestoneand  shales. 


■  Limestoneand  shales. 


Alternate  beds  of 
ii'onstone  and  shale. 


Limestone  and  shale. 
Limestone  and  shales. 

-  Limestoneand  shales. 

Limestone. 

Limestoneand  shales. 
Ironstone  and  shales. 


The  foregoing  list  embraces  strata  in  descending  order  where  Brachiopoda  and 
other  fossils  have  been  found  in  Carluke  parish,  and  for  which  I  am  indebted  to 
a  local  iuquii-er,  whose  knowledge  of  the  district  and  its  locahties  has  extended 
over  thirty  years'  duration. 
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Brockley    i  6    miles  S.  of  Lesmalaago  Limestone  ami  shale. 

Coalbnrn   4  „     S.                „  d 

Browii  HiU    2  „     S.                „  »> 

MiddlehoLm  2  „  S.W.             „  » 

Moat  3  „     E.               „  "    1    ,    , 

Coalbm-n   4  „     S.                „  Ironstone  and  shale. 

Hall  Hill    3i  „  N.E.             „  ,, 

Auchenbeg    3  „     S.                „  Limestone  and  shale. 

KersegiU    li  »     ^-               j>  » 

Bii-kwood  2  „     N.               „  » 

Dykehcad 3  „  N.W.            „  ,, 

Aucheuheath     3  „     N.               „  Ironstone  and  shale. 

j)gjj    3  „     N.               „  Limestone  and  shale. 

Dalgow  3  55    W.               „  „ 

Flat    5  „  N.E. 

Crossford  2  „       S.  of  Braidwood  „ 

Gallowhill f  „      E.  of  Strathavon  „ 

Limekiln  Bm-n  ]                        gi.              S.W.  of  HamUton  Limestone. 

Boghead  j  "  " 

Auchentibber     ^  1^     ,,     S.W.  of  High  Blan-  Limestone  and  shale. 

-  tyre 

Calderside  mines 2        „     S.W.  of  ditto  „ 

Brankamhall,  Calderwood  ...  li     „        S.  of    East    Kil-  „ 

bride 

Capehng,  Calderwood  1        „       E.  „  „ 

Limekihis,  near  East  Kilbride  ?> 

Liclqarivick   2        „       S.W.  „  ;> 

Hermyres 2        „       W.  „  „ 

ThorntonliaU 2i      „       W.  „  » 

*Parliamentary-road,    corner 

of  North  Frederick-street, 

Glaso-ow    ............'. Calcareous    sandstone 

and  shale. 

Robroyston   2       „       N.E.  of  Glasgow  Old  shale  heajjs. 

Bedlay  ^ 

Chiyston         I  6  to  7  „  „  Limestone  and  shale. 

Gamku'k         { 

MoodiesbumJ 

Shale  above  limestone  at  Bishopbriggs,  thi-ce  miles  north  of  Glasgow. 

The  Lanarkshire  localities,  excepting  those  from  the  parish  of  Carluke,  have 
been  carefiiUy  explored  by  Mr.  J.  Ai-mstrong,  INIr.  J.  Thomson,  Dr.  Slimon,  ilr. 
J.  Yomig,  and  Mr.  Bennie,  and  comprise  likewise  those  quoted  by  David  Ure,  in 
his  "  History  of  East  Kilbride." 


Stirlingshire. 

Calmy  limestone  and  shales ;  Balquarhage,  two  miles  south-south-east  of  Lcn- 
noxtown. 

Coi-riebum  beds  on  Campsie  Hills,  four  miles  north-east  of  Kirkintilloch  :  lime- 
Btone,  iron-stone  and  shales. 


•  During  some  buildinp  operations  in  1857,  strata  of  calcareous  sandstone  and  shale  were 
exposed  niid  quarried  ;  and  from  the  sandstone  numerous  casts  of  Productus,  Spmlera,  ic, 
were  obtained.  The  rock  was  built  over,  but  as  tliorc  is  vacant  fn'ound  to  the  cnst  and  west, 
it  is  likely  it  may  he  aRain  exposed,  and  local  kcoIorIsIh  would  do  well  to  proht  )>y  such  ex- 
posure. 'We  may  hero  likewise  mention  that  the  whereabouts  of  David  Urc  s  locality,  Darn- 
ley,  could  not  be  discovered. 
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Dai'k  grey  limestone  and  shale,  twenty-two  fathoms  above  Campsie  main  lime- 
stone ;   South  Hill  pits,  and  Barraston,  near  Lennoxtown. 

Shales  above  Campsie  main  hmestone,  Scliilieugow ;  near  Lennoxtown. 

Campsie  main  hmestone  j  Schiliengow,  Ferrot's  and  Gloratt  quan'ies  on  North 
Hill,  and  Alum  Work  mines  and  Craigcnd  Muu',  South  Hill,  all  near  Lennoxtown. 

Shelly  Umestone,  ii-onstone  and  shale  ;  Balgrochan  Bm-n,  half  a-mile  north  of 
Lennoxtown, 

Limestone,  ironstone,  and  shale ;  Mill  Bm-n,  near  Lennoxtown. 

Ironstone  and  shale ;  Balglass  Bm-n,  near  Lennoxtown. 

Limestone,  ironstone,  and  shales ;  Craigenglen  and  Glenwine,  two  miles  south- 
west of  Lennoxtown. 

In  the  foregoing  list  are  enumerated  all  the  localities  from  which  Brachiopoda 
have  been  obtained  in  the  Campsie  district. 


Banton  2       miles  E.  of  Klilsyth 

Mun-ays-haU S.W.  of  Stirling 


Limestone. 


All  the  Stirlingshire  localities  have  been  minutely  examined  by  Mr.  J.  Young. 
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Castlecary near  Cumbernauld 

Nethenvood  ditto  16  miles  N.E.  of  Glas. 

Dimtocher New  Kilpatrick, 

91  miles  N.W.  of  Glas. 

For  these  localities  I  am  indebted  to  Mr.  J.  Yoimg. 


Limestone  and  shale. 

>> 
Bed  of  limestone  and 
shale,  near  sandstone 
quaiTy. 


Eenfkewshire. 

Howood 4    miles  W.  of  Paisley  Limestone  and  shale. 

Wauk  Mill  Glen,  Ban-head  . . .  Barrhead 

Hurlet    7i  miles  S.W.  of  Glasgow  „ 

Orchard 1       „       E.  of  Thornliebank  „ 

Davieland  Quai-ry     near  Thoi-nhebank  „ 

Ai-den  Quarry  ditto  ,, 

Floors  Quarry  near  Johnstone 

These,  as  well  as  the  Ayrshire  localities,  have  been  carefully  searched  by  Mr. 
J.  Thomson  and  Mi*.  J.  Ai-mstrong. 


Ayrshire. 

West  Broadstone 1    mile  S.  of  Beith 

Eoughwood  near  Beith 

Trcchom   „ 

Auchonskcigh  2    miles  S.  of  Dairy 

Higliiield  Quan-y 1        „     N.E.      „ 

Linn  Spout    near  Dairy 

Goldcraig  1    mile  E.  of  Kilwinning 

Monkredding     IJ      „    E.  of       ditto 

HaUerhii-st    near  Stevenston 

Craigie  near  Kibnamock 

Cessnock   1    mile  S.E.  of  Galston 

Alton 2        „    N.  „ 

Moscow 3       „    N.  „ 

Nethemewton  3       ,,    N.E.  ,, 


Limestone  and  shale. 
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Hynclberry  Bank 2 

Meaclo%yfoot  5 


miles  N.E.  of  Galston      Limestone  and  shale. 
„    E.  of  Darvel,  near  „ 

Drumclog 

Gainford     2i      „    E.  of  Stewai-ton  „ 

Bnmtland 1        »    E.  ofFenwick  „ 

MuUocliHill NewDailly  ,, 


Edinburghshire. 

Gilmerton,  near  Edinbm-gh. 

Wardie,  „ 

Drideu,  6  miles  S.  of  Edinburgh. 

Carlops,  14  miles  S.  „ 

Joppa,  near  Portobello. 

Eoman  Camp,  near  Dalkeith. 

Cousland  „ 

Magazine,  6  miles  S.E.  of  Dalkeith. 

Esperston,  2  miles  S.E.  of  Temple. 

Crichton  Dean,  Crichton  Castle. 

Penicuick. 

Comton,  near  Penicuick. 

Mount  Lothian,  3  miles  S.E.  of  Penicuick 

Leven  Seaf^ 

Addiewell 

Scola  Burn 

Baad's  MiU 


Linlithgow  (Continued). 

Hillhouse,  1  mile  S.  of  LinUthgow. 
Tartraven,  3    „     S.E.  „ 

FlFESHIKE. 


3  nules  S.W.  of  St.  An- 
drews. 


S.W.  of  West  Calder. 


Peebleshir"^    (North  part   adjoining 
Edinhwglishire.) 

Bents. 
Lamancha. 
Whim. 
Whitfield. 

Haddingtonshire. 

Prestonpans. 

Abei-lady. 

Longniddry. 

Jerusalem. 

Salton. 

Kidlaw. 

The  Vaults,  E.  of  Dunbar. 

Skateraw  „ 

Cat  Craig  „ 

East  Bams,  near  Dunbar. 

Saughton,  4  miles  W.  of  Haddington. 


Linlithgowshire. 


Kinniel 


of  Borrowstownness. 


Dykcnouk      V  W. 
Craif^oiibuck  ) 
Tod's  Mill,  River  Avon. 
Caribbcr,  S.W.  of  Linlithgow. 
Bowden  Hill,  S.W.        „ 
Bathgate  Hills. 
Balbardio,  near  Bathgate. 
Blackburn,  S.E.       „ 
Breichwatcr,  above  Breichdyke. 


Ladedda 

Wilkieston 

Winthank 

Craig  Hartle,  near  St.  Andi-ews. 

Craighall      i 

Cult's  Hill     )■  3  miles  S.W.  of  Cupar. 

Forthar        J 

St.  Monance,  3  miles  W.  of  Anstruther. 

Strathkenny,  St.  Andrews. 

Dumbai-nie,  near  Largo. 

Chapel      "^ 

?«-!  .,     I  near  Kirkcaldy. 
Inverteil 

Seafield    J 

Sumiybank,  N.  of  Inverkeithing. 

Parkend,  N.E. 

Brucefield,  S.E.  of  Dunfermline. 

Eescobie,  N.  „ 

Duloch,  E.  „ 

Charlesto'WTi. 

Eosyth,  west  of  the  Castle. 

Crombie  Point. 

Bucklyre,  N.  of  Aberdour. 

Berwickshire. 

Cove  at  Cockbumspath. 

MarshaU  Meadows,  3  miles  N.  of  Bcr- 

•wick. 
Coast  between  Lammci-ton  and  Bei-wick. 

Dumfriesshire. 

Closebum. 

IIoUows,  4  miles  S.  of  Langholm. 

KlRCUDBRIGHTSHIRE. 

Coast  at  Arbigland,  parish  of  Kii-kbean. 

This  locality  has  been  explored  by 
Mr.  John  Steven,  of  Glasgow. 


Buteshire. 


Ascog,  in  Bute. 
Corrie,  Arran. 
Salt  Pans    „ 
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For  mucli  of  the  information  relative  to  the  localities  in  the  last  nine  connties 
I  am  indebted  to  Mr.  Geikie,  ilr.  L'age,  Mr.  Tate,  Pi-of.  Ramsay,  Mr.  Fraser,  the 
lace  Dr.  Fleming,  and  H.  Miller ;  as  well  as  to  Sir  R,  Murcuison  and  Mr,  Salter, 
who  have  kindly  allowed  me  access  to  the  lists  and  specimens  assembled  dming 
the  Geological  S'orvey  of  Scotland.  I  wish  Ukev/ise  to  express  my  thanks  to 
Profs,  de  Koninck  and  PhiUips,  Mr,  Hancock,  and  to  Dr.  Gratiolet,  of  Pai-is,  for 
some  of  the  iaformation  I  have  been  able  to  communicate ;  and  to  Mr.  Mackie 
for  the  care  and  trouble  he  has  bestowed  upon  the  pubUcation  of  this  memoir, 


EXPLAXATIOX  OF  THE  PLATES. 

Plate  XII.  ix  Vol.  II.  of  the  "  Geologist." 

Fig.    1.  Terehratula  Jiastatii,  Sow.     Nellfield,  Lanai'kshii-e. 

2. .     From  Ayrshire ;  in  the  collection  of  ITr.  Young. 

This  specimen  shows  remains  of  colom-  marking. 
3 — J-. sacculus,  Martin.     From  West  Lothian  and  collection  of 


Dr.  riemin"ji 


^o-iiJiit,'"r'L;,.-i: 


vesiemariS^^AM  'KetifficK.     From  West  Ldthian  and  coUeetion 
of  Dr.  Fleming.- 1     ■   '  ■ 
6.  Atliyris  amhijiia,  Sow.     HaUerhirst,  AyrsMi'e.     Collection  of  Mr.  Arm- 
strong. 

7. .     From  Carluke,  Lanarkshire. 

8. .     Interior  of  the  Yentral  Valve.     A,  adductor  or  oo- 

clusor  ;  B,  diTaricator  muscular  impressions ;  T,  teeth  j  D,  dental,  or 
rostral  plates. 

Iut«rior  of  the  Dorsal  Yalve.     A  A,  quadruple  im- 


pressions of  the  ocolusor  muscle ;  M,  dental  sockets  ;  N,  hinge-plate  ; 
O,  poiut  from  which  the  spii-als  (here  omitted)  were  developed.  8 
and  9  are  from  Capel  IJig,  East  Kilbride,  and  collection  of  Mr.  Ann- 
strong. 

10 — 11.  -plano-mdcafa,  Phillips.     From  Lanarkshire.     In  fig.  10  a 

portion  of  the  lamellifonn  ex]3ansions  ai'e  represented. 

12.  Eoi/5Si'i,  L'EveiUe.     From  Coalburn,  near  Lesmahago.  A  portion 

only  of  the  pectinated  fi-inges  are  represented. 

13.  Retzia  radiaUs,  Phillips,  var.     From  Brockley,  near  Lesmahago.     Since 

this  specimen  was  figured,  several  others  have  been  found  in  the 
same  locaUty,  as  well  as  at  Gare. 

14.  Sjyinfei'Ci  duplicicoita,  Phillips.     From  Balgrochan  Glen,  Campsie,  Stir- 

lingshire. ;       ; 

1-5. .     From  West   Broadstone,  Beith  ;    collecfctoii'  of 

Mr.  J.  Thompson.  ^i         •' 

IG.  trigonalis,  Martin.  '  Brockley,  near  Lesmahago ;  collection  of 

Dr.  Slimon.         '         ^ 

17. .     From  Cousland  Burn,  near  Dalkeith.  '  '  ' 

18. .     Campsie  ;  collection  of  Mr.  Young.      :'  ioiri  i  • 

19.  hUalaita,   Sow.     C"i"aigenglen,    Campsie;    coUection  'of   Mr. 

Young. 
20. .     West    Broadstone,    Beith ;    collection  of  Mi-.  J. 

Thomson. 
21. .     Yentral  Yalve,  showing  the  imbricated  surface ; 

from  Barrhead  ;  collection  of  Mr.  A.  Cowan. 

22. .     West  Bi-oadstone  ;  collection  of  Sir.  Armstrong. 

23. .     A  coai'se-i-ibbed  vai'iety  ;  in  the  Museum  of  Prac- 
tical Geology. 
VOL.   III.  2   L. 
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Fig.  21.  Spiriferahisulcata.  Interior  of  the  Ventral  Valve;  (the  letters  refer 
in  these  figm-es  to  the  same  parts  as  iu  figs.  8  and  9. 

25. .     Interior  of  Dorsal  Valve.     2i  and  25  are  from 

Capel  Rig,  East  Kilbride. 

2G.  ovalis,  PhiUips.      From    Corrie    Burn ;    collection   of  Mr.    J. 

Young.     The  beak  has  been  restored  from  another  specimen. 

27. .     From  West  Broadstone.     These  two  figures  repre- 

sent  the  original  type  of  Dr.  Fleming's  Sp.  exarata. 

28.  pingvis.   Sow.     From   near  Glasgow  (?)  ;  in  the  Museum  of 

Practical  Geology.  The  exact  locality  is  not  preserved,  but  it  is  cer- 
tainly a  Scottish  specimen. 

29. Carlnkiensis,Tidiv.     Hill  Head,  Lanarkshire.     Fig.  29,  a  and  c?, 

ai'e  erdarged. 

30. Vrii,  Fleming.     Hill  Head,   Lanarkshire.     The  lower  figures 

ai'e  enlarged,  and  30c  shows  the  spiny  investment  considerably  mag- 
nified. 

31. lineata,   Martin.     From  West   Broadstone,  near  Beith  ;    fig. 

31b  is  enlarged,  and  shows  a  jjortion  of  the  spiny  sui-face,  which  is 
BtiU  more  magnified  in  31c. 

32. glabra,  Mai'tin.  From  East  Kilbride,  collection  of  5Ir.  Arm- 
strong. 

33. .     From  Middleholm,  near  Lesmahago. 

34.  - — .     From  Orchard-quariy,  collection  of  Mr.  Bennie. 

35.  Spiriferina  insculpta,  PhiUips.     A  fi-agment  from  Gare,  Carluke  parish, 

35a  and  b  are  enlarged  restored  representatives.  Better  Scottish 
examples  have  been  recently  found. 

36.  — — —  cristata,  var.  odopilicata,  Sow,     Fi'om  West  Lotliian.     Col- 

lection of  Dr.  Fleming. 

37' .     Lanarkshire. 

38. ,     From  West  Broadstone,  Beith  ;  collection  of  Mr. 

Thompson. 

Plate  I.,  Vol.  III. 

1.  Rhynchovella  piigmts,  Martin.  From  the  Campsie  main  limestone. 
Collection  of  Mr.  Young. 

2. .  From  Hyndberry  Bank,  paiTsh  of  Loudon.  Col- 
lection of  Mr.  Thompson. 

3.  pleurodon,  FhiUips.     Corrie  Bum  ;  collection  of  Mr.  Yotmg. 

4. .     West  Lothian  ;  collection  of  Dr.  Fleming. 

5. .     Capol  Rig ;  collection  of  Mr.  Ai-mstroTig. 

6.  Cariiaropliorla  crumena,  Maitin  sp.     From  West  Lothian ;  collection  of 

Dr.  Fleming. 

7,  Orthis  Micheliwi,  L'EveiUe.     From  Campsie. 

8. .     Enlarged  fragment  of  the  striated  external   surface, 

showing  tlie  position  of  the  spines,  M,  and  the  exterior  orifices  of  the 

tubular  perforations  which  traverse  the  thickness  of  the  shell. 
9. .     Interior  of  the  ventral  valve,  enl.ai-ged ;  A,  occlusor ; 

R,  divaricator,  and  perhaps  ventral  adjuster  muscular  impressions ; 

N,  pedicle  scar  (?)  ;  T,  teeth. 
10. .     Interior  of  the  dorsal  valve  ;    J,  cardinal  process  ; 

S,  dental  sockets  ;  L,  oral  processes  (?) ;  A  A,  occlusor  impreesions. 
11.  resupinata,  Martin.     From  Robroyston ;  collection  of  Mr.  Young. 

Much  larger  examples  are  found  in  Ayrshire. 
12. .     Enlarged  fragment   of   the   striated,   epinose,   and 

punctured  sm-face. 

13. ,     Interior  of  the  ventral  valve. 

14. .     Interior  of  the  dorsal  valve. 
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15.  Orthis  resupinata.     Variety   (?)   from  Coii-ie   Bum ;    collection   of  ilr. 

Young. 

16.  Streptorhynchus  crenistria,  Phillips.     From  Come  Bum. 

17. .     Outline  of  a  large   specimens  from  West 

Broadstone.  Many  examples  of  PliiUips'  var.  senilis  have  been  re- 
cently found  in  the  limestone  of  Boertrapping,  three  miles  south  of 
Glasgow,  by  Mr.  J.  Thomson. 

18. .     Interior  of  the  renti-al  valve. 

19. .     Interior  of  the  dorsal  valve. 

20. ■ .     A  young  specimen  fi-om  Gare. 

21. .     Longitudinal  section  to  show  the  space  left 

for  the  animal  between  the  valves. 

22. .     A  small  specimen  from  Gare. 

23. ,  var.  Kellii,  M'Coy.     From  Ayi-shire. 

24. ,  var.  radialis,  Phillips.      Fi-om  Middleholm ; 

collection  of  Dr.  Shmon. 

25. .     From  Gare. 

26.  Stropliomena  rJiomboidalis,  var.  analoga,  Philhps.  Con-ie  Bum  ;  collec- 
tion of  Mr.  Young. 

2/. .     Interior  of  ventral  valve. 

28.  • .     Interior  of  ventral  valve.     A,  occlusor ; 

E,  divaricator  ;  P,  pedicle  (?)  ;  F,  interior  opening  of  foramen,  which 
is  closed  at  X  in  fig.  27. 

29. .     Interior  of  the  dorsal  valve.     V,  vascular 

impressions. 

30. .     A  very  young  example,  in  which  both 

valves  are  straight. 

31. :     A  fi-agment  of  the  ventral  valve,  showing 

the  external  orifice  of  the  foramen. 

32—33. J  var.  distorta,  J.  de  C.  Sowerby.     From 

Gare. 


Plate  II. 

Fig.    1.  Chonetes  Bucliiana,  de  Koninck.     From  Gare  ;  la  h,  enlarged  represen- 
tations. 

2.  Hardrensis,  Phillips.     Nat.    size.      From    East    Bams,    near 

Dunbar. 
3. ,     Interior  of  ventral  valve.     A,  occlusor;  K,  diva- 
ricator ;  collection  of  Mr.  Armstrong. 
4. .     Interior  of  dorsal  valve.     A  A,  quadruple  im- 
pressions of  the  occlusor ;  X,  reniform  impressions.     Capel  Rig,  East 
Kilbride. 

5. .     A  young  shell,  from  Craigie,  near  Kibnai-nock  ; 

collection  of  Mr.  Thomson. 

6. .    A  yoTing  shell  fi-om  ilill  Bm-n  ;  collection  of  Mr. 

Young. 

7. .     A  small  variety  (?)  from  South  Hill,  Campsie ; 

collection  of  Mr.  Young. 
8.  Productus  latissimus,  Sowerby.     From  near  Dairy. 

9. .     Interior  of  the  dorsal  valve,  from  Belston  Burn. 

(A  fig.  of  the  ventral  valve  will  be  found,  pi.  iv.,  fig.  26). 

10.  longispinus,  Sow.     With  its  spines  restored  ;  from  Lanarkshii'e. 

11. .     From  Craigie,  near  Kilmarnock;  collection  of 

Mr.  J.  Thomson. 

12. .     From  the  original  specimen  of  P.  longisinmis. 

Sow.     West  Lothian  and  collection  of  Dr.  Fleming. 
13. ,  var.  lobatus,  Sow.     From  Lanarkshii-e. 
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Fig.  11.  Prodiictus  longispmus.     From  the  original   ppecimen  of  Sowerby's  P. 

Flemingii ;  West  Lothian  and  collection  of  Dr.  Fleming' 
15. .     Interior  of  the  ventral  valve  ;  from  Capel  Rig 

and  collection  of  Mr.  Armstrong. 

16. .     Dorsal  valve,  from  the  same  locality. 

17. .     From  the  Campsie  main  limestone ;  collection 

of  Mr.  Young. 

18. .     A  curious  variety  from  Gare. 

19. .     A  variety   in  vrhich    the    sinus    has   not   been 

developed ;   Prod,  spinosus,  Sow.,  from  the  original   example,  sUghtly 

restored,  and  collection  of  Dr.  Fleming. 
20. aculeatus,  Martin.     From  the  Campsie  main  limestone. 

21.  mesolohus,  Phillips.     From  the  Glarat  lime- works,  Campsie  ; 

collection  of  Mr.  Young.     The  shell  has  also  been  recently  found  at 
Brockley,  near  Lesmahago,  by  Mr.  J.  Thomson. 

22.  costatus,  Sow.     From  Barrhead  ;  collection  of  Mr.  Young. 

23. ,  Sow.     From  near  Lesmahago;  collection  of  Dr.  Siimon. 

24. ,  Sow.     Dorsal  valve,   BaiThead.     The  interior  of  the 

dorsal  valve  has  been  recently  found  at  Brockley,  by  Mr.  Thomson. 

25.  ?.     Undetermined  species.     From  Corrie  Burn ;  collection  of 

Mr.  Young. 

26.  Youngianus,  Dav.,  type.     The  usual  condition  of  the  species, 

from  the  same  locahty  and  collection  ;  in  pi.  v.,  fig.  7  shows  the  con- 
centric Unes  of  growth. 

27.  finibriatus,  Sow.     From  Lanai'kshu'e. 


Plate  IV. 

1.  Productus  semireticiilatus,  Martin.     From  Castlecary  ;  collection  of  Mr. 
Thomson. 

2. .     Nellfield,  Lanarkshire. 

3. .     Interior  of  the  ventral  valve.     From  Calder- 

side  ;  collection  of  Mr.  Armstrong. 

4, .     Interior  of  the  dorsal  valve.     From  Calder- 

sidff;  collection  of  Mr.  Ai-mstrong.  A,  occlusor ;  B,  divaricators ; 
J,  cardinal  process.  Fig.  4a,  cardinal  process  seen  from  its  upper 
sm'face.  Fig.  46,  a  smaDer  portion  of  the  internal  surface  close  to 
the  margin,  showing  the  spinose  asperities,  M,  which  covers  its  sur- 
face, as  well  as  the  orifices  of  the  minute  canals  which  traverse  the 
shell,  N. 

P.  Scotica,  Sow.     From  the  original  specimen 


in  the  collection  of  Dr.  Fleming.     Figs.  7  and  8  show  the  disposition 

of  some  of  the  ribs. 

6. ,  var.  sulcatus,  Sow.     From  Carluke  parish. 

10. ,    var.    Martini.      From    ironstone    under    the 

Campsie  main   limestone ;    collection  of  Mr.   Somerville.     Fig.  10& 

shows  how  the  ribs  bifm-cate  upon  the  lateral  jiortious  of  the  valves. 

11. .     From  the  same  locality. 

12. ,  var.  P.  concinnus.     From  the  same  locality; 

and  showing  how  the  shell  becomes  sometimes  fractured. 
1.3.  cora,   d'())-bigny.     From    the    Campsie  main  hmestone   (Bal- 

grochan   Glen  beds).     A  more  correctly  enlarged  fragment  of  the 

shell  surface  will  be  seen  in  pi.  v.,  fig.  5. 

14.  carhonarms,  de  Koninck.     In  the  collection  of  the  Geological 

Survey  this  specimen  is  labelled  "  North  of  GlasgOAv"  (?),  a  very 
vague  indication  ;  and  it  is  possible  that  the  specimen  may  be  from 
some  other  district  of  the  Scottish  Carboniferous  series. 

15.  undatt's,  Defrance.     From  the  Campsie  main  limestone. 
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Fig.  16 — 17.  Prodvdus  undatus.     Two  examples,  from  the  same  locality  and  col- 
lection of  Mr.  Young. 

18.  scahriculus,  Martin.     From  the  Campsie  main  limestone.     Tlie 

interior  of  the  dorsal  valve  will  be  found  re^jrcsented  in  pi.  v. 

19.  pustulosus,  Phillips.     North  of  Glasgow  (?)  ;  collection  of  the 

Geological  Sui-vey.  The  same  thmg  may  be  repeated  here  that  we 
have  said  under  fig.  14. 

20.  pxucfaiifs,  Martui.     From  near  Ivesmahago.     One  part  shows 

the  spiny  investment,  of  which  20c  and  d  are  enlarged  iUustrations. 

21. .     Internal  cast  of  the  ventral  valve   seen  fi-om  the 

beak,  and  showing  the  relative  position  of  the  occlusor  (A)  to  the 
divaricator  (R)  muscular  impressions. 

22. .     Interior  of  the  dorsal  valve ;    collection  of  Mr. 

Ai-mstrong. 

23.  spiiiidusus,  Sow.     From  the  original  examj)le  in  the  collection 

of  Dr.  Fleming. 

24.  .     From  near  Lesmahago  ;  collection  of  Dr.  Slimon. 

25.  costath's,  var.  muricatus,  PhiUips.     From  Cessnock,  near  Gal- 

ston.  This  sjiecimen  agi-ees  exactly  -^v-ith  the  original  example  so 
named  in  the  museum  of  York,  and  which  has  been  considered  a  syno- 
nym of  P.  costatus. 

26. latissi)niis,  J.  Sow.     Interior  of  the  ventral  valve.     From  West 

Broadstone,  Bcith  :  in  the  collection  of  Mr.  Ai-mstrong. 


Plate  V. 

1.  Trodndus  giganten.s,    Martin.       Eraidwood    Gill,    Lanarkshire.       This 
species  attains  more  than  twice  the  dimensions  of  the  figure. 

2. .  Interior  of  the  ventral  valve.  A,  occlusor ;  R,  di- 
varicator impressions  ;  L,  hoUows  occupied  by  the  oral  arms. 
3. .  Interior  of  the  dorsal  valve.  A,  occlusor  ;  J,  car- 
dinal process  ;  X,  reniform  impressions  ;  Z,  prominences  correspond- 
ing with  the  hollows  (L)  in  the  opposite  valve. 
4. .  Hinge-line  showing  the  upper  surface  of  the  car- 
dinal process,  J. 

5.  cora.     A  portion  of  the  external  surface  magnified  to  show  its 

pecuharly  sculptured  stria?.     Corrie  Bui-n  ;  collection  of  Mr.  Young. 

6. scabriculus.     Interior  of  the  dorsal  valve,  from  two  Lanarksliu'e 

specimens  :  the  partially  divided  mesial  ridge  and  cardinal  process 
are  peculiar.  From  the  collections  of  Mr.  J.  Ai-mstroug  and  that  of 
another  friend. 

Youngianns,  Dav.     This  figure  shows  the  concentric  lines  of 


growth,  which  had  not  been  sufficiently  expressed  upon  the  figures 
already  given. 
8.  S]_nriferina  lominosa,  M'Coy.     Fi-om  Lammerton  ;    in  the  collection  of 

Mr.  G.  Tate.     This  is  only  a  cast,  the  shell  being  destroyed. 
9. .     A  fragment  of  the  sliell  magnified  to  show  the  dis- 
position of  the  laminaj  which  adorn  the  surface. 

10.  Sjpirij'era  hisulcata.  A  remarkably  elongated  variety,  in  the  Hunterian 
Museum,  Glasgow  College.  A  similai'  specimen  has  been  fomid  near 
Lesmahago. 

11. trigonalis  (?).     Campsie;    formerly  in  the  collection  of  Mr. 

A.  Cowan,  now  in  that  of  the  Geological  Society  of  Glasgow.  I  am 
somewhat  uncertain  whether  this  shell,  of  which  many  similai*  ex- 
amples have  been  found,  is  in  reality  a  variety  of  Sp.  trigonalis  or  of 
Sp.  duplidcosta. 

12 — 13 — 14.  Cranio,  quadrota,  M'Coy.  From  Capel  Rig  and  Calderside  ;  in 
the  collection  of  Messrs.  Thomson  and  J.  Armstrong. 
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Fig.  15 — 16.  Crania  quadrata.     From  Gare,  in  Lanarkshire. 

17. .     A  remarkable  fragment  of  encrinal  stem,  upon  which 

no  less  than  from  twelve  to  thii-teen  specimens  of  the  Crania  had 

clustered.     Capel  Rig,  East  Kilbride. 
18 — 20. .     Three  specimens,  showing  the  exterior  of  the 

larger  or  free  valve,  from  Capel  Rig ;  in  the  collection  of  Messrs. 

Ai-mstrong  and  Thomson. 
21. .     A   specimen   of  Discina   nitida,   upon   which   four 

Cranias  had  congi-egated. 
22 — 27.  Discina  nitida,  Phillips.     Exterior  of  the  larger  or  free  valve,  from 

Capel   Rig  and  Raes   Gill ;    principally  from  the   collection   of  Mr. 

Armstrong. 

28.  ■ —  .     Exterior   of   the   smaller   or  perforated   valve.      From 

Auchentibber,  High  Blantyi-e  ;  collection  of  Mr.  Bennie. 

29.  — .     From  Raes  Gdl. 

30.  Lingitla  squamiformis,  Phillips.     Nat.  size.     From  Con-ie  Burn  ;  collec- 

tion of  Mr.  Young. 
31. .     Another  example,  in  the  Museum  of  Pi-actical 

Geology. 
32. ■ .     Interior  of  the  ventral  valve,  and  an  internal 

cast  of  the  dorsal  one  ;  from  81-1   fathoms  below  "  EU  Coal,"  in  the 

parish  of  Carluke.     A,  occlusor  impression. 
33. A   beautifully   perfect  example   of   the   dorsal 

valve,  showing  the   three    ridges   olten   observable  in  this  si^ecies. 

From  the  parish  of  Carluke. 
34. From  Haw  HOI,  near  Lesmahago ;  collection  of 

Dr.  Shmon. 
35. Interior   surface   and   usual  dimensions  of  the 

specimens  found  in  Carluke  parish. 
36.  — Scofica,   Dav.      From    HaU    HiU,    Lesmahago  ;     collection    of 

Dr.  Slimon. 

37. Gare  ;  collection  of  Mr.  Young. 

38.  mijtiloides,  Sow.     A  tyijical  examjjle,  from  Craigenglen,  Campsie ; 

collection  of  Mr.  Young. 
39 — 41. Varieties  =  L.  elUptica  and  L.  paraUcla,  Phil- 

hps.     From  Orchard- quarry,  Capel  Rig  and  Robroyston  ;  collections 

of  Messrs.  Bennie  and  Thomson. 
42. A  very  elongated  variety,  from  Marshall  Meadows, 

Beiii\-ickshu-e ;  in  the  collection  of  Mr.  G.  Tate. 
43. This  specimen  was  found  highest  iu  the  formation, 

^-iz.,  at  160  fathoms  below  ".EU  coal,"  and  13  fathoms  above  the 

Discina  bed  in  the  parish  of  Carluke. 


PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

Geologists'  Association. — The  Annual  Kcport  of  the  Association  has 
recently  been  printed,  and  gives  a  most  satisfactory  account  of  the  prospects 
and  advance  of  this  Society.  During  the  present  year  the  following  papers  have 
been  read*  : — 

"  On  the  Tlicory  of  a  Gradual  Withdrawal  of  Heat  from  the  Earth  as  Ex- 
planatory of  certain  Geological  Phenomena."     By  J.  Ciirry,  Esq. 

*  The  Proceedings  of  this  Suticty  are  publiibbcd  at  the  "Geologist"  Office,  price  One 
Shilling  each. 
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"  On  the  Geology  of  Wliiteeliff  Buy,  in  the  Isle  of  Wight."  By  Mr.  Mark 
Norman. 

"  On  a  Stalactite  found  in  Flagstone-rock  at  Hasliugden,  near  Manchester." 
By  the  Rev.  L.  H.  Mordacque. 
""  On  the  Crag."     By  E.  Charlesworth,  Esq.,  F.G.S. 

"  On  the  Action  of  Heat  on  certain  Sandstones  of  Yorkshii-e."  By  C. 
Tomlinson,  Esq. 

"  On  Flint  Implements  from  the  Drift."     By  S.  J.  Mackie,  F.G.S.,  F.S.A. 

The  Committee  of  the  Association  having  come  to  the  vevj  desirable  reso- 
lution of  having  occasional  excursions  to  places  of  geological  interest,  the  first 
excursion  was  made  on  Monday  the  9th  of  April,  when  a  number  of  members, 
under  the  guidance  of  the  Rev.  Thos.  Wiltshire  (the  President)  and  Prof. 
Tennant,  visited  Folkestone,  and  spent  several  hours  in  the  Warren,  in  East 
Wear  Bay,  and  at  Copt  Point,  examining  the  formations  and  procuring  the 
characteristic  fossils  of  the  Gault.  Another  excursion  to  Maidstone  took  place 
on  the  19th  ult.,  wlien  a  large  party  visited  ths  "Iguanodon"  quarries  worked 
by  Mr.  Bensted;  the  "Charles"  Museum,  in  wliich  is  placed  Mr.  Bensted's 
unique  collection  of  SiphoniiB  (?)  from  the  Kentish  rag-beds  of  his  quarry; 
and  the  river-drift  beds  at  Aylesford. 

As  the  Association  have,  with  most  praiseworthy  liberality,  thrown  these 
excursions  open  to  any  friends  of  the  members,  we  recommend  them  to  the 
notice  of  of  those  our  readers  who  desire  iield-instruetion  in  geology,  in  the 
assurance  that  tliey  will  not  fail  to  find  them  useful  and  agreeable  holidays. 

We  are  gratifiect  to  find  that  the  sus^gestions  made  in  this  journal  have  been 
so  energetically  taken  up  by  this  Society,  and  in  that  liberal  and  non-exclusive 
manner  which  is  so  fully  in  accordance  with  our  own  views  and  wishes.  We 
regret  that  an  accident  at  press  with  our  last  number  compelled  us  to  substi- 
tute  other  matter  for  the  notice  we  intended  giving  of  the  then  proposed 
excursion  to  Maidstone.  We  hear  that  a  third  exciu'sion  to  Dulwich  will  be 
proposed  for  July, 
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Chemical  Evidence  of  the  Spongeous  Nature  op  Flint  Fossils. — If 
a  flint  coated  with  chalk  be  immersed  in  hydi'ocldoric  acid,  the  chalk  will  be 
dissolved  and  the  flint  will  remain  unatfected.  In  many  instances,  however, 
there  is  a  point  beyond  which  the  acid,  even  if  renewed,  will  not  act,  and  a 
white  coating  is  left  which  neither  nitric,  sulphuric,  nor  hydrochloric  acid  will 
touch.  This  incrustation  I  have  found  to  consist  of  sulphate  of  lime.  It  is 
met  with  on  those  flints  which  contain  fossils,  such  as  sponges,  &c.  I  liave 
several  specimens  of  laminated  flint  presenting  this  peculiarity.  I  have  also  a 
fossil  echinus  from  which  the  chalk  has  been  entirely  removed  by  acid,  and  on 
wliich  the  sulphate  remains  beautifully  arranged  oiily  around  tlie  lines  of  ori- 
fices between  the  plates. 

May  I  presume  to  draw  the  inference  that  the  above  facts  lend  confirmation 
to  Dr.  Bowerbank's  views  on  the  spongeous  basis  of  many  flints  ?  May  tliey 
not  also  be  adduced  in  support  of  tlie  opinion  tliat  Jiolds  tlie  animal  nature  of 
sponges  l*  We  know  that  animal  substances  are  partly  albuminous,  and  that 
sulphur  is  one  of  tlie  elements  of  albumen.  Tlie  animal  substance,  in  under- 
going decomposition,  during  or  previous  to  fossUizatiou,  would  nart  with  its 
sulphur,  which  woidd  be  seized  bv  the  lime  of  the  chalk  ux  iinmetliate  contact 
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with  it,  and  hence  the  coating  of  sulphate  of  lime,  for  which  I  was  toially 
luiable  to  account,  until  Dr.  Boweibank  was  kind  enough  to  impart  to  me  some 
of  the  vast  information  he  has  amassed  on  the  nature  and  habits  of  sponges, 
recent  and  fossU.—W.  B.  Kestevan,  Upper  Hojlov.  ay. 

On  the  Vertical  Veins  op  Dark  Limestone  in  Red  Shale  at 
Temple  MORE. — Dear  Sir, — Permit  me  to  offer  au  explanation  for  the  occur- 
rence of  those  "  ii'regular  vertical  veins  or  thin  dykes  of  dark  grey  compost 
limestone,  wliich  cross  a  nearly  horizontal  bed  of  reel  shale  near  the  base  of  the 
old  red  sand.stone  of  the  neighbourhood  of  Templemore,"  to  which  attention 
has  been  directed  by  your  correspondent  A.  B.  W.,  in  the  April  number  of 
"  The  Geologist." 

Let  us  suppose  that  the  accompanying  diagram,  fig.  1,  represents  the  face  of 
this  bed. 


Lign,  1.— a,   Sandstone;   h.   Shale;  cc,   Limestone  mnd  filling  up  fissui-es;  d  e.   Limit  of 

denudation. 


After  the  deposition  of  the  shale  b,  and  while  it  was  yet  in  the  state  of  mud, 
the  sea  bottom  at  tliis  phiee  became  suddenly  elevated  above  the  waters,  and 
subjected  to  rapid  dcssication,  which  produced  numerous  cracks  and  fissures 
over  its  surface  ;  and  these  after  a  time  were  doubtless  increased  in  dimensions 
by  subsequent  atmospheric  action.  Theland  was  then  submerged ;  but  during 
tlie  interval  of  tliis  upheaval  and  dcssication,  the  sea  around  this  particular 
area  had  ceased  to  deposit  ferrugio-argillaceous  mud  as  well  as  sand,  owing, 
doul)t]ess,  to  local  changes  of  currents,  the  result  possibly  of  those  movements 
in  the  land  which  I  have  just  supposed.  Its  sediment  now  consisted  entirely 
of  such  highly  calcareous  materials  as  would  be  capable  of  fonuhig  limestone 
only,  and  this,  of  course,  filled  up  these  cracks  and  lissurcs,  and  any  other  irre- 
gularities which  existed  over  what  was  then  the  bottom  of  the  sea. 

It  is  remarkable  that  in  the  neighbourhood  of  Templemore  absolute  beds  of 
pure  dark  grey  limestone  are  fi'equeutly  found  uiterstratliied  with  the  old  red 
sandstones,  and  we  may  therefore  rationally  suppose  that  the  shale  which  I  am 
describing  may  have  been  at  one  time  covered  oy  a  bed  of  such  limestone  as  I 
have  alluded  to,  at  which  ])eriod  of  its  history  the  section  at  this  loc;dity  may 
have  been  that  which  1  have  rejjrescnted  in  the  diagraui  fig.  2. 

After  a  time,  the  calcareous  mud  not  only  ceased  to  be  deposited  here,  but 
another  great  and  material  change  took  place  in  the  relative  distribution  of 
land  and  water.    The  sea  bottom  became  sufiicicutly  elevated  to  be  brought 
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under  the  errosivc  action  of  the  breakers,  whereby  not  only  all  the  bed  of  lime- 
stone mud  was  removed,  but  a  small  portion  from  the  top  of  the  argillaceous 
shale  bed  also,  as  far  down,  we  may  suppose,  as  the  line  d — e  (fig.  iJ).  This 
accomplished,  the  sliore  was  once  again  depressed  deep  beneath  the  sea,  and 
thus  protected  from  f lulher  destruction. 


Lign.  2.— a  a.  Sandstone ;  J,  Red  shale ;  c,  Fissm'es  filled  vd'Oa.  limestone. 


This  last  great  physical  change  appears  to  have  brought  back  the  nonnal 
conditions  under  wliicli  the  ferruginous  and  non-calcareous  materials  forming 
the  mass  of  the  Old  lied  Sandstone  were  deposited,  and  thus  the  slialc  witli  its 
limestone-filled  fissures,  was  covered  by  the  ordinary  sandstones  of  its  t}^)e  of 
rock.  The  formation  of  the  Old  Red  Sandstone  then  went  on  iiniuterruptedly 
tUl  its  time  was  accomplished,  and  the  "  carboniferous  sea"  was  spread  over  all 
that  extensive  area,  of  which  the  central-western  and  south-western  portion  of 
Ireland  now  forms  but  a  very  small  part. — Yours  truly,  Geo.  V.  Du  Noikr. 

Notice  of  New  Fossils  from;  the  Lower  Old  Red  Sandstone  op 
Scotland.— Three  localities  are  referred  to  in  this  paper.  First,  the  Den  of 
Cauterlaud,  in  the  parish  of  St.  Cyrus,  on  the  southern  border  of  Kincardine- 
shire ;  second,  a  spot  in  the  parish  of  Kinnell,  near  Farnell ;  and  third,  a  spot 
in  the  parish  of  Craig,  near  Montrose,  both  these  being  in  the  north-east  divi- 
sion of  the  county  of  Forfar. 

First,  in  the  Di;n  of  Cauterland,  where  there  is  a  considerable  development 
of  the  baseuicnt  beds  of  our  Scottish  Old  Red  Sandstone.  For  many  years 
there  has  been  no  quarry  wrought  in  this  locality  ;  but  as  the  rock  is  exposed 
to  decay  in  a  natural  ravine,  tlie  fossils  can  be  gathered  with  patience  and  care. 
The  bottom-bed  in  the  ravine  seems  to  be  a  coarse  sort  of  grit,  tiirough  which 
there  is  dispersed  much  limy  matter,  and  in  this  jjortion  of  the  beds  1  have 
never  seen  out  one  fossil,  the  Tarka  decipiens  of  Fleming.  Above  it  lies  the 
grey  layer,  the  crpdvalent,  I  believe,  of  the  "  pavement"  beds  of  Carmybe, 
Leysmill,  and  Turin  in  tlie  neighbouring  county,  and  from  it  are  collected  many 
fossils,  such  as  the  Ceplialaspis  Lyellii,  the  Farka  dccipieas  in  great  abundance, 
the  Fterygolus  anglicus,  and  that  pecidiar  and  minute  crustacean  form  the 
Kampecark  of  Page.  Besides  the  Pteri/i/otifs  (o/r/liats,  there  are,  I  think,  in 
this  locality  several  other  allied  forms  of  all  sizes,  from  half  an  inch  to  many 
feet.  1  must  be  understood  as  meaning,  however,  creatures  of  that  size  when 
complete,  as  our  crustacean  remains  occur  in  a  very  fragmentary  and  scattered 
condition.  The  members  of  the  section  will  remember  the  gigantic  specimen 
VOL.    III.  2    M 
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of  Ttenjgotus  from  Teallng,  in  rorfarsliire,  exbibited  at  last  meeting  of  tlie 
Association  at  Leeds.  It  consisted  of  eiglit  large  sculptui-ed  segments,  and  it 
so  happens  that  I  have  here  before  rae  on  the  tabic  a  very  small  specimen  from 
Canterland,  consisting  also  of  eight  segments,  and  little  more  altogether  than 
one-third  of  an  inch  in  length,  a  minim  thus  one-sixtieth  part  the  size  of  its 
gigantic  brother.  From  this  grey  layer  there  are  also  weU-marked  Ichthyodo- 
rulites,  and  for  a  reason  which  will  hereafter  appear,  i  am  disposed  to  attach 
considerable  value  to  these  remains  of  ancient  fishes.  Of  the  vegetable 
remains  from  this  locality,  and  which  occur  in  considerable  abundance,  I  can 
affirm  scarce  anything  with  certainty.  Though  much  broken  and  carbonized, 
there  are  what  appear  to  be  fragments  of  coniferous  wood,  and  there  is  a  very 
common  ribbon-like  leaf  which  used  to  be  tliought  fucoidal.  This  I  have  ever 
been  disposed  to  question,  and  it  so  happens  that  I  have  met  with  instances 
where  the  leaf  terminates  in  an  apparent  seed-vessel,  very  distinct,  however, 
from  the  Parka  dccipieiis.  Besides  these  seed-vessels,  which  occur  separated 
from  the  stem,  there  is  another  globular  body  of  a  beautiful  yellow  colour,  and 
which  presents  in  the  cross  fracture  a  radiated  appearance  or  structure.  From 
this  layer  also  I  have  pieces  of  a  crinoidal-lookiug  organism,  and  several  things 
about  which  it  does  not  even  become  me  to  hazard  a  conjectm-e.  I  have  now 
more  particularly  to  notice  that  these  grey  beds  pass  towards  the  top  iulo  a 
very  thin  bed,  more  regularly  stratified,  and  which  presents,  when  laid  open  by 
the  stroke  of  the  hammer,  smooth  level  surfaces.  On  the  face  of  these  sur- 
faces fossils  occur,  but  as  for  the  most  part  they  are  very  small,  they  are  not  so 
readily  observed.  They  are,  however,  if  I  may  so  speak,  the  most  exquisite 
carvings  of  the  extinct  organisms.  They  are  the  spines  or  other  bony  parts  of 
the  dermal  covering  of  fishes,  and  to  me  they  give  to  this  layer  the  dee])est 
interest,  although  as  yet  1  have  tm-ued  out  fi-om  this  locality  only  detached 
fragments.  I  have  the  fishes  to  which  they  belong  entire  from  the  locality,  to 
which  I  am  now  about  to  refer. 

Second,  a  spot  in  the  parish  of  Kinnell,  near  FarneU  station,  in  the  county 
of  Forfar.  From  one  of  the  beds  in  this  locality  I  have  gathered  fossils  in 
excellent  preservation  and  of  great  beauty.  It  is  a  thin  shale  in  which  they 
occur,  and  I  believe  it  to  be  the  equivalent  of  the  uppermost  beds  in  the  sec- 
tion at  Canterland.  This  locality  was  unknown  to  our  local  geologists,  and  I 
cannot  describe  the  feeling  with  which  on  one  afternoon  of  the  July  of  the 
summer  time  of  1857,  I  struck  out  from  its  stony  bed  the  almost  complete  pic- 
ture of  a  liandsomc  little  fish.  There  it  was,  with  its  every  spine  and  its  every 
scale  in  ])lacc,  and  with  what  seemed  an  enamelled  head.  On  further  search,  I 
find  that  it  occurs  of  sizes  varying  from  one  inch  to  something  more  than  three 
inches.  It  evidently  belongs  at  least  to  tlie  family  of  the  Acauthodii.  There 
also  occurs  here  anotl\er  fish,  still  more  laboriously  defended  and  ornamented. 
It  has  two  dorsal  fins  or  spines  of  solid  bone,  a  pectoral  spine,  a  curious  arrange- 
ment of  smaller  spines  immediately  succeeding,  what  may  be  called  fulcral 
knobs,  like  those  m  the  stiu-gcon,  and  of  a  very  elegant  patteni,  a  highly 
finished  scale  for  the  head,  another  scale  along  the  anterior  part  of  the  dorsal 
crest,  and  scales  of  minuter  form  spread  over  the  rest  of  the  body.  The 
reader  will  pardon  my  referring  so  minutely  to  the  different  parts  of  the  dermal 
covering  of  this  little  denizen  of  the  ancient  seas,  when  I  mention  that  these 
are  the  fragmentary  parts  of  the  fishes  which  occur  in  the  den  of  Canterland, 
and  enabling  us  so  far  at  least  to  co-ordinate  the  beds. 

In  the  section  at  FarneU  I  have  also  met  with  an  epistoma  of  the  Tterygotus 
aiif/licits,  and  an  almost  complete  example  of  a  Ptcrygotus  or  Puryptenis,  I  can- 
not decide  which,  of  about  seven  inches  iir  length.  The  Parka  deciineHs  also 
occurs,  as  might  be  expected;  and  there  arc  other  minute  Crustacean  forms. 
The  vegetable  remains  are  rare,  but  there  are  numerous  Ichthyodorulitcs  ;  and. 


NOTES   AND   QUERIES.  275 

from  what  I  have  said,  it  is  important  to  preserve  tliese,  as  we  may  meet  with 
the  fishes  to  which  thev  belong  in  some  otlier  locality.  There  arc  still  to  be 
mentioned  muncrons  fossil  bodies  from  this  locality ;  some  looking  like  pieces 
of  skin,  others  evident  concretions  around  a  spine  or  spines,  and  others,  besides, 
of  a  coprolite  nature.  Were  the  beds  more  accessible  many  objects  would  be 
found  to  reward  the  researches  of  the  explorer. 

The  third  locality  is  in  the  parish  of  Craig,  and  near  the  village  of 
Ferryden.  The  section  is  a  very  small  patch  of  thin  bedded  sandstone,  and 
rests  upon  and  is  sm-rounded  on  all  sides  by  trap.  The  flags  are  very  coarse 
ii*  sort,  and  have  been  much  changed  by  heat,  but  still  preserve  ou  some 
of  their  surfaces  the  marks  of  paliBozoic  showers  and  the  tread  of  living 
things.  These  footprints  are  of  a  lowlier  cast  than  those  from  the  Moraysliii-e 
beds,  but  they  may  be  of  interest,  notwithstanding,  as  belonging  to  the  older 
beds  of  the  Old  Red.  Here,  for  instance,  we  have  the  evidence  of  the  beaches 
of  that  very  remote  period  in  our  world's  history.  In  the  large  drops  im- 
pressed on  the  stone,  have  we  not  the  proof  of  the  thunder-shower  ?  In  the 
small  drops  have  we  not  the  evidence  of  the  drizzling  rain  ?  And  there  were 
living  creatures  on  those  sands ;  very  humble  no  doubt,  but  happy  withal. 
Altogether  I  can  make  out  about  a  dozen  dilfercnt  kinds  of  footmarks.  In 
one  case  it  is  a  Pteri/gotus  floundering  in  the  mud ;  in  another  instance  the 
crustacean  is  of  smaller  dimensions,  and  is  leisui'cly  crossing  the  oozy  beach ; 
and  in  a  thu'd  example  it  is  a  shrimp-like  creature,  rapidly  traversing  the  wet 
sand. 

I  may  here  be  permitted  to  make  one  or  two  remarks  of  general  character  in 
conclusion.  And  first,  as  to  the  couucctiou  of  the  thin  beds  with  the  more 
common  "  Cephalaspis"  bed  of  Forfarsliire.  Upon  this  point  I  would  not  like 
to  speak  with  anything  like  dogmatism,  but  at  present  1  hold  them  to  be  part 
and  parcel  of  one  and  the  same ;  indeed,  I  met  not  long  ago,  in  the  Den  of 
Cauterland,  with  what  seem  to  be  the  spines  of  one  of  the  small  fishes  in  the 
same  piece  of  a  stone  with  Cephalaspis  head  and  the  crushed  segment  of  a 
Pterygotus. 

Secondly,  as  to  the  title  of  the  Old  "Red  Sandstone  as  a  System  to  an 
established  place  in  the  geological  scale.  Leaving  out  of  view  the  English 
beds,  which  I  do  not  know,  in  Scotland  alone  we  can  now  alfirm  the  existence 
of  a  peculiar  and  I  may  say  extensive  faiuia  and  flora  at  the  very  commence- 
ment of  that  period ;  and  as  we  ascend  we  have  the  well-kuo-mi  unique  fishes 
and  the  recently  described  vegetation  of  the  middle  and  uj^per  beds.  I  do 
hope  that  you  will  alhnv  a  Scotchman  very  humbly  to  speak  ins  mind — that 
English  geologists  do  not  take  away  from  us  the  good  old  classical  name  of 
Old  Red  Sandstone. 

Thirdly,  as  to  the  succession  of  the  different  strata,  or  formations  rather,  of 
which  the  system  of  the  Old  Red  Sandstone  is  composed.  Ou  tliis  jioint.  I  am 
disposed  to  adhere  to  the  arrangement  of  Sir  Roderick  Murcliison,  adopting  as 
the  base  or  lower  formation  our  Scottish  beds  wliich  contain  tlie  C'ejilialaspis  as 
their  characteristic  fossils  ;  as  the  middle  formation,  the  beds  of  Cromarty  and 
Caithness  with  their  peculiar  fossil  fishes;  and  as  the  upper  formation,  the 
beds  of  Moray,  Perth,  and  Eife,  containing  the  Holoptychius. 

Two  entire  specimens  of  fisli  exhibited  by  me  at  the  Rritish  Association 
Meeting  at  Aberdeen,  last  year,  were  named  respectively  by  Sir  P.  Egertou 
Acanthodes  autiquus,  Br  achy  acanthus  scutiger. — Rev.  Hugh  Mitcuell, 
Craig. 

EossiLiTEKOus  LOCALITIES  IN  Malta. — Deau  Sir, — I  scud  you  a  short 
account  of  the  best  localities  for  fossils  in  Malta  and  Gozo ;  it  may  be  useful 
to  some  of  your  numerous  readers. 

The  upper  strata  composed  of  coral-limestone  is  tolerably  fossilifcrous  ;  the 
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best  places  for  collecting  are  Ras  I'Ahrase,  ^Melleo  bay,  and  Port  Cerce'^'a, 
near  Marfa,  in  ]\Ialta ;  and  at  Fort  Chambre  and  the  cliffs  at  Ramla,  in  Gozo. 

The  next  stratum  consists  of  a  mixture  of  yellow,  black,  and  green  sand  in 
various  proportions,  and  is  the  one  -which  yields  most  fossils,  although,  owing 
to  the  soft  sandy  nature  of  the  rock,  many  of  them  are  but  casts.  Eamla 
cliff,  along  the  north-east  coast  of  Gozo,  is  by  far  the  best  place  I  have  visited ; 
but  many  can  also  be  got  on  the  coast  of  Malta,  between  Port  Cercewa,  near 
Marfa  and  Miggiar,  where  the  great  fault  reaches  the  south-west  coast. 

The  next  stratum  is  composed  of  blue  and  bluish-white  marl ;  in  it  fossils 
are  more  rare,  the  only  common  one  being  broken  specimens  of  Pecfeii  Bur- 
diffdleiisis ;  however,  others  are  to  be  found,  and  the  best  places  are  the  cliffs 
under  Port  Chambre,  in  Gozo,  between  St.  Paul's  bay  and  Melleha  bay,  and  at 
Miggiar,  in  Malta. 

Below  the  marls  there  is  a  series  of  beds  of  light  yellow  sandstone,  the 
common  building-stone  of  the  islands,  which  is  rich  in  echinodermata ;  the 
coast  between  Port  Tigue  and  St.  Julian's  bay,  Madaleua  bay,  and  particularly 
the  large  quarries  in  the  centre  of  the  island,  near  Luca  and  Micabba  are  the 
most  productive  places.  I  also  obtained  a  large  species  of  nautilus  from  Gala 
Dueira,  on  the  north-west  coast  of  Gozo.  Through  these  beds  runs  a  band  of 
chocolate-coloured  pebbles,  containing  fish-teeth,  &c. ;  it  is  well  developed  on 
the  south-side  of  Port  Chambre,  close  to  the  sea,  and  on  the  north  side  of  the 
Wield  Cannotta,  near  the  valley  of  the  Salines,  in  Malta. 

The  next  stratum,  which  is  the  lowest,  consists  of  semi-crystalline  limestone, 
and  is  generally  devoid  of  fossils ;  on  the  point  between  St.  George's  bay  and 
St.  Julian's  bay  broken  specimens  of  Sr/(feUa  siihrotunda,  and  occasionally  teeth 
may  be  foimd,  and  I  procured  a  nautiliLS  from  the  cliffs  near  Krendi,  Malta. 

At  a  quarry  on  the  sea-coast  at  Torre  Sciulo,  near  Krendi,  there  used  to  be 
a  fissure  fiUed  with  breccia,  containing  manmialian  remains ;  I  think  it  has  all 
been  removed  now,  but  others  may  be  expected  in  the  high  cliffs  on  the  south- 
west coast  of  both  Malta  and  Gozo,  and  ought  to  be  looked  for. 

I  would  recommend  any  one  desirous  of  making  a  collection  to  go  to  Port 
Chambre  and  ask  for  a  Maltese  named  Mike ;  although  not  very  respectable, 
he  knows  most  of  the  best  localities,  is  used  to  collecting,  and  works  well  wilh 
a  pick — no  pleasant  employment  in  so  warm  a  climate.- — Yours  truly,  P.  "VV. 
HuTTON,  Staff  College,  Sandhurst. 

Nicker  Pits. — Dear  Sir, — About  two  miles  from  Canterbury,  in  the 
marshes  of  West  Bcre  Level,  are  a  number  of  pools  called  Nicker  Pits.  Some 
of  tliem  are  very  deep,  and  springs  of  clear  water  rise  up  to  the  surface,  the 
water  finding  its  way  into  the  marsh  ditches,  and  thus  escaping  into  the  river 
Stour,  near  the  banks  of  which  the  pools  are  situated.  ]\lany  of  them  are 
funnel-shaped  in  tlie  middle,  and  when  standing  on  the  margin,  anyone  looking 
into  tlie  water  can  see  a  long  way  down.  The  pco])le  in  the  ncighbourliood 
believe  them  to  be  of  an  awful  depth.  One  man  told  me  that  an  eel-pot  had 
been  lowered  into  one  of  the  pits  seventeen  rods,  but  it  did  not  reach  the 
bottom. 

Tlicre  is  some  high  ground  close  to  the  mai'shcs  where  probably  the  water 
wliich  supplies  the  springs  is  collected.  The  soil  of  the  marsh  is  peaty,  and 
that  of  tlic  fields  adjoining  of  clay. 

The  name  of  these  pools,  or  pits,  is  remarkable,  and  makes  one  fancy  that  it 
is  connected  \Ai\\  some  early  tradition  of  our  Saxon  or  Danish  forefathers. 

Jacob  Grimm  (Deutsche  Mythologie,  bb.  45r),  Zweete  Ausgabe),  under  the 
article  "Nichus,"  enters  somewhat  circumstantially  into  the  derivation  of  the 
word.  Niehioi,  crocftdilus.  Nikr,  old  Norse  for  hi|)])opotanuis,  &c.  ^hmcs 
nl  volkslit,  s.  140,  AiH-er  has  the  meaning  of  evil  spirit,  devil.  "AUe  nikkcrs 
nit  de  hcl."     Swedish,  nii/i;  nek ;  Danish,  iio/c,  nok,  &c.,  all  express  the  mean- 
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ing  of  a  -vrater-ghost  or  demon.     In  the  Aiiglo-Saxon  the  word  has  the  same 
uieauiug.     Beov.  S3S,  llli,  2S5J: : — 

"And  on  ydum  slog, 
Niceras  nihies." 

"  And  on  the  waves  I  slew 
Nicors  by  night." 

Odum  was  called,  according  to  Snarro,  Nikarr,  or  Knickarr,  and  wlien  tlic 
Scandinavians  were  converted  to  Christianity,  tlie  god  was  metamorphosed 
into  the  popular  Devil,  by  way  of  opprobrium.  Thus,  "  Old  Nick"  became  a 
surname  of  Odin  and  the  Devil. 

J.  Kemble,  in  the  glossaij  to  the  Anglo-Saxon  poem  Beownlf,  explains  the 
word  ;  thus,  Nicor  (m)  monstrum  fluviatile,  a  nick  or  nix.  Ohd  nehhar, 
whence  the  name  of  the  beautiful  river  (the  Neekkar)  upon  which  Heidelberg 
stands.     Old  Nick,  eald  nicor  Sathanas. 

I  send  you  these  few  im]5erfeet  remarks  in  the  hope  some  of  your  numerous 
correspondents  may  have  heard  of  similar  pits  in  other  neighboui-hoods  ;  and 
it  wdl  be  curious  if  they  bear  the  same  popular  name. 

The  superstitious  feeling  of  the  people  living  near  them  appears  to  connect 
them  with  sometliiug  which  the  Scotch  would  call  uncanny. — I  am,  dear  Sir, 
yours  truly,  Joftn  Brent,  Barton. 

Pleistocene  Deposits  near  Liverpool. — Sir, — I  have  read  in  yonr  jour- 
nal ^Ir.  ^lorton's  communication  relative  to  the  northern  di-ift,  or  Pleistocene 
deposits,  near  Liverpool. 

Mr.  Morton  says  it  is  "  assumed"  that  the  clay,  &c.,  was  dropped  from  melt- 
ing icebergs.  The  assumption  seems  to  be  a  certainty,  from  the  fact  tluit  the 
majority  of  the  fossils  found  in  the  Pleistocene  beds  are  common  existing 
species,  and  all  of  them  such  as  are  of  arctic  or  glacial  origin. 

On  the  Cheshire  side  of  tlie  Mersey,  between  Seacombe  and  Egremont,  there 
is,  as  Mr.  Morton  is  doubtless  aware,  a  capital  section  of  the  clay  and  gravel 
beds.  Lu  this  clay  occurs  Xucitla  ohlonga,  which  no  longer,  I  think,  finds  a 
place  in  our  recent  famia.  It  is  some  years  since  I  examined  these  beds,  but  I 
rememljcr  to  have  found  there  what  does  not  frequently  occur  in  Pleistocene 
strata,  a  ripple-marked  surface  separating  ia  one  place  the  sands  from  the  clays. 

Perhaps  Mr.  Morton,  or  some  of  the  members  of  the  Liverpool  Geological 
Society,  may  be  able  to  confirm  this. 

Can  you  inform  me  where  it  is  possible  to  obtain  a  copy  of  King's  Mono- 
graph of  the  Permian  Fossils. — I  am,  yours  &c.,  M.  T.  B.,  Darlington. 

Professor  King's  Monograph  of  the  Permian  Fossils  is  one  of  tlie  publica- 
tions of  the  Pala:ontog:  ajjliical  Society.  Any  of  the  back  volumes  can  be 
obtained  for  t  he  amount  of  the  annual  subscription  of  one  guinea.  Dr.  Bower- 
bank,  of  3,  Ilighbury  grove,  is  the  treasurer. 
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Answer  to  Jlitfjh  Miller  and  Theoretic  Geolof/ists.     By  Tiios.  A.  Davies.     New 
York  :  Rudd  and  Carlton.     London  :  Sampson,  Low,  Sou,  and  Co.     1860. 

For  some  time  past  we  have  had  rather  a  plentiful  production  of  discussive 
works  upon  the  concordance  or  non-concordance  of  tlie  so-termed  bil)lical  and 
geological  accounts  of  creation.  "We  have  already  questioned,  on  more  than 
one  occasion,  whether  geologists  or  thcologists  arc  as  yet  properly  prepared 
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with  the  necessary  data  of  coraiug  to  just  couclusions  on  this  interesting  topic; 
but  this,  however,  woukl  not  be  sutficient  reason  for  the  absence  of  all  dis- 
cussion on  the  point.  We  have  ever  accorded  to  every  opinion,  whether  we 
agree  with  it  or  not,  a  fair  and  just  notice,  but  M'ith  the  principles  of  the  pre- 
sent book  no  one  could  for  a  moment  suppose  tliat  we  should  concur.  Written 
witli  an  evident  desu'e  to  attain  logical  deductions  and  conclusions,  our  task 
in  reviewing  it  becomes  consequently  the  more  easy,  because  given  any  pre- 
sumed fact  "as  a  basis,  the  truth  of  tlic  conclusion,  if  really  logically  brought 
out,  depends  not  upon  the  logic,  but  upon  the  actuality  and  positiveness 
of  the  origmal  fact  upon  which  the  arguments  and  deductions  are  based. 
We  do  not  admit  the  basis  upon  which  Mr.  Davies  attempts  to  argue, 
namely,  that  fossils  grow  or  are  naturally  produced  in  particular  kinds 
of  rocks  and  soils,  according  to  an  original  fiat  of  the  Creator,  as  animals 
and  plants  are  from  germs  and  seeds  which  are  developed  under  their 
particular  and  essential  conditions.  Mr.  Davies  disputes  that  fossds  are 
the  remains  of  pre-existing  vegetables  and  animals,  and  he  considers  them 
to  belong  to  the  mineral  kingdom  entirely,  and  to  be  develoj^ed  by  a  pecidiar 
condition  of  crystallization — plasticity,  as  it  used  to  be  called,  we  suppose 
he  means. 

Now  such  a  natural  resemblance  to  organic  forms  by  mere  crystaUizmg  forces 
we  think  few  people  will  be  for  a  moment  inclined  to  seriously  consider ;  but 
as  there  may  be  some  to  whom  the  fallacy  of  this  position  may  not  be  apparent, 
we  would  simply  remark  that  fossils  exhibit  m  themselves  the  true  conditions 
of  what  they  really  are,  namely,  the  solid  parts  of  objects  once  under  the  mys- 
terious influences  of  vitality,  which,  after  the  cessation  of  the  vital  forces,  have 
been  resigned  to  the  action  of  the  crystallizing,  chemical,  and  other  forces  of 
the  mineral  kingdom.  Refuting  the  premises  is  refuting  the  principles,  and 
conserpiently  the  arguments,  however  skUful  they  might  be,  must  therefore 
necessarily  fall ;  and  as  j\Ir.  Davies  is  thoroughly  wrong  in  his  basis,  his  con- 
clusions must  be  wrong  also. 


T/ie  Old  Glaciers  of  Sicitzerluml  and  I^orth  Wales.     By  A.  C.  Ramsay,  T.RS., 
r.G.S.     Loudon :  Longman  and  Co.     1S60. 

These  pleasant  chapters  formed  part  of  a  volume — "Peaks,  Passes,  and 
Glaciers"— which  we  reviewed  iuom*  August  number  of  last  year,  and  in  wliieh 
we  laid  special  stress  on  this  portion  contributed  bv  Professor  Ramsay.  In  their 
present  pretty  pocket-book  form,  accompanied  l^y  a  well-defined  map  of  the 
ancient  glacier-regions  around  the  famous  Snowdon,  they  will  form  an  attractive 
companion  and  a  useful  guide  to  the  tourist  in  this  district  of  Wales. 

For  the  glaeier-scenciy  of  Switzerland  we  need  not  utter  a  word,  it  ha.s  only 
to  be  seen  to  be  appreciated ;  and,  as  Professor  Ramsay  truly  observes,  in  the 
wi-itinf^s  of  De  Saussure,  Charjientier,  Agassiz,  and  James  Porbes  the  charms 
of  styTe  and  graphic  illustration  have  invested  glacial  investigations  with  an 
interest  felt  far  beyond  the  circle  of  scientific  readers. 

Although  the  glaciers  of  Wales  have  long  since  melted  away,  and  only  the 
marks  of  their  grinding  on  the  rocks  in  their  slow  and  ponderous  passage  and 
the  loose  debris  scattered  in  the  vales  and  hollows  in  their  dissolution  remam 
to  prove  tlieir  former  existence  and  extent,  yet  we  cannot  view  such  time- 
honoured  relics  without  a  solemn  feeling  of  awe,  and  a  wish  to  dive  deeper  into 
the  only  seemingly  inscrutable  mysteries  of  the  past ;  for  how  nnich  has  given 
Avuy  to  man's  persevering  intellect,  and  how  much  more  wiU  hereafter  yield,  by 
the  Divine  blessing  :uid  consent,  to  his  mdomitable  energies  and  intellectual 
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hiljours.     Heartily  iii  this  beautiful  siuumcr-tioie  do  we  wish  Suowdon  many 
visitors,  aud  Professor  llamsay's  book  mauy  readers. 


The  Geological  Examiiiator.    By  David   Page,   F.G.S.     Loudon  and  Ediu- 
bui-gh  :  Blackwood  and  Sons. 

The  general  excellency  of  !Mr.  Page's  educational  books  on  geology  entitles 
any  new  production  from  his  pen  to  just  consideration.  If  3li\  Page's  last 
work  on  geological  terms  contained  many  errors  and  some  omissions,  it  was 
not  to  be  expected  that  in  a  subject  so  fiJl  of  difficulties  a  first  attempt  should 
prove  perfect ;  but  Mr.  Page  is  too  careful  aud  pains-takiug  an  author  not  to 
avoid  a  repetition  of  these  casualties  in  a  second  edition. 

The  "  Geological  Examinator"  before  us  is  a  little  pamphlet  of  forty  pages, 
usefully  filled  with  generally  well  selected  questions,  designed  chiefly  for  the 
use  of  teachers  in  framing  their  periodical  exainiuations,  Tlicy  are  adapted  also 
as  an  aid  for  students  desii-ous  of  acquii'uig  a  sufficient  proficiency  in  the 
science  for  such  general  examinations. 

To  the  mere  student,  self-educating  himself  in  the  history  of  our  earth,  this 
useful  categoi-y  presents  a  succinct  epitome  of  geological  science ;  and  if  he 
attempts  without  reference  to  his  books  to  answer  this  series  of  questions,  he 
wdl  perceive  for  himself  what  he  has  acquired  and  what  he  has  still  to  attiuu 
before  he  can  regard  himself  as  worthy  of  beiug  called  a  geologist. 


TJie  Rocks  of  WorcestersJiire.    By  George  E.  Bobeets.     London :  J.  blasters, 
Aldersgate-street. 

Out  readers  are  acquamted  with  jNIr.  Boberts'  prett,y  style  of  writing,  from 
the  several  attractive  communicatious  which  from  time  to  time  he  has  con- 
tributed to  this  journal.  In  tlus  geological  history  of  "  The  Bocks  of 
Worcestershire"  we  have  a  conversational  book  of  much  merit  and  origin- 
ality. We  are  introduced  at  the  outset  to  three  important  personages — 
Granitia,  Siluria,  Triassia — who  meet  in  the  arbour  of  a  friend,  Hospes, 
whose  acquaintance  we  thus  also  make.  There  these  personages  narrate 
what  they  have  to  tell  us  of  the  past  aud  present  condition  of  that  portion 
of  our  globe  which  now  bears  the  deuomiuation  of  Worcestershire,  while 
Hospes,  who  is  a  good  listener,  puts  in  au  occasional  inquiry  of  very  sensible 
character. 

As  a  ride  we  dislike  dialogues  in  books,  as  tending  to  make  them  either 
heavy  or  puerile ;  but  we  must  say  Mr.  Boberts  has  very  well  nuuiagcd  to 
keep  up  the  vivacity  and  vigom*  of  the  narrations  thi'oughout,  and  has  rather 
skUfully  made  the  plan  of  couversatioual  dilference  subservient  to  keeping  dis- 
tinct those  to])ies  into  which  he  has  divided  his  work. 

Granitia  is  a  fiery,  impetuous  personage,  caring  most  for  the  majestic  aspect 
of  the  rocks  and  mountains ;  Siliu-ia  finds  his  pleasm-c  in  studying  their  fossil 
remauis;  while  Triassia  has  tales  to  tell  of  the  natural  productions  now 
liviujj  upon  theii"  surfaces.  Hospes,  as  we  have  before  said,  listens ; 
aud  by  his  hiterrogations  not  only  represents  to  some  degree  theoretical 
speculations,  but  keeps  liis  three  scientific  friends  down  to  the  mark  of  popular 
explanation. 

Granitia  first  speaks  of  the  physical  rise  of  the  globe,  and  of  the  oldest  rocks 
exposed  m  the  eoimty ;  Sduria  follows  with  a  description  of  their  characters, 
relating  also  what  remains  of  former  animals  they  contain  ;  while  Triassia  tells 
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of  the  beautiful  clothing  that  makes  theii*  ancient  masses  so  enchanting'  to  the 
eye. 

Grauitia  brings  into  his  account  of  the  igneous  rocks  the  famous  Eowley 
rag-stone,  the  Shaft erford  basaltic  dyke,  Muuster's  Hill,  and  the  Tittcrstone 
dew-stone,  said  by  Mr.  Roberts,  much  to  our  surjirise,  to  be  locally  called  jew- 
stone.  Stone-breakers  on  the  roads  may  by  indistinctness  of  pronunciation  give 
the  impression  to  a  stranger  of  their  calling  it  _/>«'-stone,  but  the  correct  local 
term  is  r/(?«?-stone.  It  has  acquired  tliis  name  from  its  having  the  projierty, 
like  other  basalts,  of  condenshig  on  its  surface  the  moisture  of  the  air ;  hence 
in  damp  weather,  or  vidien  breathed  on,  it  becomes  darker  in  hue,  and  even 
sometimes  glistens  with  innumerable  beads  of  water  or  deio. 

Siluria,  after  some  remarks  on  the  Cambrian  rocks  of  Wales  and  the  Long- 
mynds,  discourses  pleasantly  first  of  the  Holly -bush  sandstone,  the  black  shales 
of  the  Malvern,  the  Lickey  quartz-rocks,  and  otlier  notable  strata  of  Silurian 
age ;  secondly,  of  the  Old  Red  Sandstone-beds ;  thirdly,  of  the  Carboniferous 
deposits,  up  to  the  coal ;  then  of  the  Wyre  Forest  coal-field  and  the  coal- 
measures  ;  fifthly,  of  the  red-rock  above  the  coal,  or  the  Permian  formation ; 
and  sixthly,  of  the  New  Red  Sandstone.  The  Lias  and  Oolite  then  come  in  for 
their  share  of  notice ;  and  Siluria  finishes  his  discom-se,  which  is  discursively 
illustrated  throughout  with  occasional  excellent  descriptions  of  the  various 
characteristic  and  rare  fossils,  with  remarks  on  the  post-tertiary  period  and  on 
modern  geological  changes. 

To  Triassia  nothing  beautiful  in  the  present  scenery  passes  unnoticed  ; 
nothing  growing,  or  living  on  the  present  surface,  from  the  lichen  clinging  to 
the  bare  rock  to  the  dense  forest  of  luxuriant  trees,  from  the  snad  or  the 
caterpillar  browsing  on  dock  or  thistle  to  the  cony  burrowing  in  the  quarry- 
walls  of  the  new  red  sandstone,  but  affords  him  an  interesting  and  amusing 
topic. 

In  this  bright  summer-time,  if  with  any  excuse — geological,  botanical,  pr 
artistical — or  with  no  excuse  at  all,  we  should  ramble  over  the  beautifid  hills 
and  fertile  lowlands  of  Worcestershire,  Mr.  Roberts'  book  wUl  be  an  agreeable 
and  useful  companion.  Small  in  size,  we  may  put  it  in  our  pockets ;  and  when 
resting  after  a  morning's  walk  on  stde,  felled  tree,  or  road-side  heap  of  stones, 
as  we  lazily  iuliale  the  fragrance  of  fiowery  odours  we  may  read  some  passages 
of  Granitia's,  Siluria' s,  and  Triassia's  gossij)  with  pleasure  mid  profit,  and  pcr- 
ha[)s  M'ithin  our  reach  we  may  pick  up  the  stone,  fossil,  plant  or  insect  that  has 
formed  a  topic  in  these  agreeable  conversations.  The  dilettaidc  may  thiidc  we 
have  not  given  our  excursionist  the  most  luxurious  resting-place,  but  if  dilct- 
ica/ie  likes  it  best,  he  can  read  Mr.  Roberts'  book  at  liomc.  It  may  be  well 
read  any\vhcre.  But,  for  the  geologist  what  resting-place  after  a  t^^'euty 
miles  w;dk  like  a  road-heap,  where  he  can  rest  and  luxuriate  in  his  hanuiicrhigs 
at  the  same  time?  'ToHtics,  love,  theology,  art,  are  full  of  thorns;  but 
when,"  to  ap])ly  a  humorous  quotation  from  Mr.  Reade,  "you  see  a  man  perched 
like  a  crow  ujKiua  rock,  chipping  it,  you  sec  a  hapjjy  dog.  The;  hammerist  can 
jumj)  out  of  his  gig  at  any  turn  of  the  road,  and  find  tliat  which  his  soul  desires. 
The  meanest  stone  a  boy  throws  at  a  robin  is  millions  of  years  older  than  the 
rarucsc  Hercules,  and  lias  a  history  as  well  as  a  sermon.  Stones  are  curious 
things  ;  if  a  man  is  ))aid  for  breaking  them  he  is  wretched,  but  if  he  can  bring 
Ins  mind  to  do  it  gratis  he  is  at  the  sunnnit  of  content."  '■'■■'"  '^''•'  ' 
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GEOLOGICAL    L  0  C  ALIT  I  E  S.— No.    L 
FOLKESTONE. 

By   S.   J.   Mackie,   F.G.S.,   F.S.A. 

(Continued  from  page  207.) 

In  our  route  we  shall  pass  several  brick-pits  dug  into  a  stiff  brown 
clay  or  ordinary  brick-eartli,  wbicli  must  in  no  way  be  mistaken  for 
gault,  as  this  fresh-water  or  marshy  stratum,  for  such  the  abundance 
in  its  lower  part  of  the  small  white  shells  of  Belix,  Succinea  ohlonga, 
and  Piqm  prove  it  to  be,  sku-ts  the  chalk  downs  for  many  miles, 
apparently  into  Surrey.     At  the  time  when  it  is  extensively  dug  for 


Ligii.  2). — Bone  of  JDoii  primtgenius. 

brick-making,  bones  of  Bos  primigeniiis,  Cervus  elejyhus,  Bos  urus,  and 
horse  are  met  with.  The  specimen  figured  is  from  one  of  these  pits 
belonging  to  Mr.  Kingsnorth,  of  Broadmead. 

In  some  places,  as  at  Brabourne  Lees,  this  brick-earth  inosculates 
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With  or' merges  mUgreit  drifts  of  a-ngiilar  fliM-^'ai^^l,-Btifiii('tHi6'^l^fi 
we  are  traversing  the  brick-earth  is  very  pure  and  fre'e'^difl'&ii^'^fcrii'- 
siderahle  quantity  of  fragmentary  flints.  ■  -I  ""■''■' I 'J  iJ 

It  must  be  borne  in  mind  that  the  plain  over  which  weHh^k  B^efi 

walking,  althougH 'at  the'  fdof  df  the  lofty  chalk  do1vii^;i^Mtni"^t  a 

-'-''"■  '■•  .d , Jiuil<.  oilT 

YodjJ  hem  8JjoG'f 


S^^ 


L:s'!i.  21.— Cliuil:  Downs,  Ecav  Folkestone. 


high  level  alcove  the  sea,  and  forms  the  continuation  of  that  high 
ground  of  the  Gaulb  and  Lovv-er  Greensaud  at  Folkestone,  whicli  con- 
stitutes the  West  ClilT,  and  is  cut  off  from  the  East  Cliff  or  Copt  Point 
by  a  valloy  from  eighty  to  ninety  feet  deep,  in  wliich  a  considerable  paii; 
of  the  old  town  is  built.  Ln  this  valley  several  springs  of  beautifully 
clear  water  break  out,"  the  most  noticeable  being  that  at  the  "Bull- 
dog steps,"  which  even  in  the  dM.est  and  hottest  seasons  pours  forth 
in  undiminished  fiovf:  '^  ^--''''J-  ^"'J  ^<^i->^'i  -o;)-lijjU— .£l 

At  the  south-eastern  comer  of  the  West  Cliflf,  under  the  Battery, 
lying  immediately  on  the  upper  beds  of  the  Lower  G^ecnsand,^^^ Inch 
are'  of  loose  dishitegrated  sand,  is  the  Pleistbceid  oCSsiferotis'  d^pbsit, 
from  one  to  nine  feet  thick,  to  which  we  alluded  at  page  125.  It  eoh- 
sists  of  flint- pebbles,  boulders,  and  fragments  of  ferruginous  sand- 
stone, intermixed  "witli  Ibaiiiy  sand'  and  sili'motmted  by  taldai^eous 
marl.  This  bed  extends  along  the  face  of  the  cliff  for  a  distance  of 
three  hundred  and  twenty  feet,  following  the  iiTegularities  of  the 
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sui*face  of  the  rock  on  Avlueli  it  rests,  and  distinctly  displaying  the 
variations  in  its  thickness.  ;    ,r        . 

It  abounds  in  the  lower  part,  with  the  remains  of  elephant,  ox, 

§¥iS'  ^ij:api^>ippppot^nwiS5,  Irish  ,^eev,i  M-^]  ^Mf  Wf.^^,^  ^f^Jj^cRo^on 
Bumerons  specimens  of  two  or  three  species  of  Helix  occur. 

The  shells,  however,  are  found  both  in  the  gravel  and  in  the  calca- 
reous marl  above  it,  as  y>'ell  as  in  the  cavities  of  the  bones. 


rCr^'' 


'^  =r' 


-ffrrrr 


Ligii.  22. — BuU-tlog  Steps  and  Spring,  Folkestone. 


This  ossiferous  bed  appears  to  be  cut  off  by  tl^e^iyallej,  above 

rcfeiTed  to,  towards  which  it  thins  out  altogether;  and  no  traces  of 

piammalian  i-emains  have  been  found  on  the  east  side  of  the  toAvn, 

-jflfiflej^uJt^o^-i.pjfi  Whale  in  the   brick-eartji    at  lippirfier'^  saw-^ijl. 

gjQn  the  west  it  thins  off  beneath  a  bed  of  dark  brown  brick-earth, 

Hrgijch  as  is  found  throughout  the  neighbouring  country.      ,  ,.      , 

,  ,;  Thft presence  of  a  breccia  of  chalk-flints,  if  it  may  be  so. termed, 
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at  tliis  spot  is  somewhat  singnilar,  no  flinty  chalk  occnrring  at  a  less 
distance  than  six  miles  to  the  north  or  east,  and  the  grey  chalk  rising 
between  that  member  of  the  Cretaceous  group  and  the  "  bone- 
deposit,"  and  forming  the  highest  ground  of  the  whole  district. 

-The  calcareous  marl  would  appear  to  have  been  derived  chiefly 
from  the  waste  of  the  chalk,  the  marl  possessing  all  the  usual  mineral 
characters  of  such  sediments ;  a  microscopic  investigation  con- 
fii*ms  this  view,  the  marl  abounding  with  jfo^.o^^i^i^era  and  other 
microscopic  organisms,  many  forms  of  which  are  immediately  recog- 
nized as  ordinary  species  of  the  chalk.  0  ^nh  -'.]    -■  J  ' 

The  following  are  the  cretaceous  fossils  which  have  been  detecfdtl 

^^^^■■—  .u 

•  '  m 

Terebratula  rigida.  Single  cells,  ovoidal  and  globiila,  =r  Oo;- 

VenieiiiJina  trioarinata.  linfe  (?)  and  portions  of  other  Porami-'- 

Textularia  globosa,  trochus,  and  otlicrs.       nifera. 

Polymorphina  (?).  Prismatic  fragments  of  Inoceramus. 

Bnliniina  variabilis  and  ,^not]ier.  Fragments  of  Eclunodermata, 

Rosalina.  It  Ossicles  of  Ajiiocrinites.  ,  ,j 

Globigerina  cretacea.  "    '    '  Valves  of  Cj^tlierella  ovata  and  C.  trun- 

Cristellaria  rotulata  and  another.  cata.  _"'' 

Rotalia  globosa.  Baii-dia  subdeltoidea  and  B.  Har-^ 

Nodosaria.  /•  .tJc-ajijiii   bJiiJ.     risiana.  i.  xii'iiul 

Cj'there  Hilseana.  itocRfRrr 

LIST  OP  THE  OKGANIC  EEMAINS  FROM  THE^**  BONE  BED." 

.:    .;^.      :       ,:  '    ,.:     ':       ;l7 

Mammaija.  Megaceros  Hibernicus.                    .||| 

Elephas  primigenins.  Equus.                                                      . 

Hippopotamus  major.  Hyccna  spelaea. 

Rhinoceros  hemitojchus.  Ursus  ?.                                                     ' 

Bos  primigenius.  Siieli.s. 

urus.  Helix  nemoralis. 

longifi-ons.  coucinna. 

Cervus  elephus. 

We  have  now  fairly  got  back  to  Folkestone,'  and  i^f  we'niake'the 
best  of  our  way  towards  Copt  Point,  through  London-street,  Ave  shall 
pass  a  good  example  of  the  superficial  brick-earth  spreading  over 
gault  and  green-sand.  I  point  out  this  section  as,  although  limited 
in  extent,  the  little  patch  of  gault  there  ,e?.posed  is  raithejr  r^qh  io,  ,^J^ii,- 
very  elegant  and  somewhat  rare  ammonite,  A.  JBouchardianus, 

(2'o  he  continued.) 


.'.  Jirrnfir''     ".r^(i(jii>  jilflJU'icfoTOT  aO"- 
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gggf  j;  -  yinift  oa  /xBlrrsrrra  dedworf: 

REMARKS    ON"    THE    DISTRIBUTION    OF    THE 
BRACHIOPODA. 

7R9H0  boYi-iob  xioocl   0 
By  Prof.  E.  Stress,  of  the  Imperial  Mineralogical  Museum  of 

Vienna,  &c.  1  • 

[Communicatecl  by  Thos.  Davidson,  Esq.,  F.G.S.] 

In  his  address  to  the  Geolog-ical  Society  of  London,  Prof.  Phillips 
has  stated  that  "  very  slight  and  trifling,  if  not  mischievous,  is  that 
minute  industry  which,  unguided  by  philosophical  reflections,  busies 
itself  only  with  differentials  of  specimens  and  abandons  the  true 
integration  of  species,  the  work  of  the  real  naturalist"  and  from  so 
just  an  assertion  who  could  dissent ;  for  although  it  may  be  neces- 
sary to  study  the  characters  by  which  species  may  be  distinguished, 
still,  if  an  undue  impoi'tance  is  given  to  certain  featui'es,  or  that  these 
are  arbitrarily  restricted  within  preconceived  limits,  and  that  the 
more  important  questions  in  connection  with  the  distribution  and 
zoological  characters  of  the  class  in  general  are  overlooked,  then,  as 
Professor  Phillips  so  justly  observes,  but  very  little  good  and  much 
haiTu  may  be  the  result  of  the  minute  industry  of  some  would-be 
palfeontoiogists. 

Shortly  after  the  publication  of  the  first  portion  of  my  Jurassic 
]\fonograph,  I  entered  into  active  communication  ^^-ith  Prof.  Suess,  of 
Vienna,  who  had  offered  me  his  valued  and  valuable  assistance  in 
the  labour  I  had  undertaken,  by  devoting  his  serious  attention  to  the 
Austrian  species,  and  to  those  fundamental  characters  by  which  the 
class  could  be  subdivided,  and  so  actively  and  zealously  did  Prof. 
Suess  pursue  his  allotted  task,  that  science  is  indubitably  indebted 
to  him  for  a  great  many  of  those  important  discoveries  which 
deservedly  place  him  among  the  first  few  who  have  really  advanced 
our  knowledge  in  connection  -w-ith  this  important  class. 

In  his  reseai'ches  Prof.  Suess  has  constantly  aimed  at  general 
views  ;  and  as  those  relating  to  the  distribution  in  time  and  space 
have  been  one  of  his  favourite  themes,  and  upon  which  he  has 
devoted  much  attention,  I  need  make  no  apology  while  communicat- 
ing to  the  readers  of  the  "  Geologist"  a  letter  recently  received, 
and  in  which  my  distingiiislied  friend  has  given  a  brief  but  concise 
account  of  the  most  prominent  results  of  his  enquiry.* 

*  I  may  here  enumerate  the  various  memoirs  published  by  Prof.  Suess  upon 
the  Brachiopoda,  regrcttinf^  at  the  same  time  that  tlic  space  wliich  can  be  devoted 
to  this  ai-ticle  precludes  the  possibility  of  my  enlarging  npon  their  respective 
merits. 

1852. — "On  Terebratula  diphya."     Vienna  Acad.     8vo.,  one  plate. 

1853. — "  On  Stringocephalus  Burtini."     Zool.  Soc.     8vo.,  one  plate. 
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^.qfso'ro  .InoTC  odi  lo  itoilminMiri  hoh^oinjdiad  orfi  irsiW  orrtn 

■j)!f  .  vi  ,      Imperial  3 fusev/)ncf  I^n^-alogy,'Viemia,Ap^  .. 

■if:!    '  ....(<; 

My  Dear  Friend, — I  beg  leave  to  submit  to  your  kind  judgment 
the  leading  views  of  my  second  paper  on  the  distributi.Qn  of  Brai?nip- 
poda,  published  by  our  Academy  a  short  time  ago.  ,  r.' 

In  a  first  j)aper  on  this  subject,  I  have  tried  to  unite  the  facts  relat- 
ing to  the  geographical  and  bathymetrical  distribution  of  living  Brar 
chiopoda,  and  have  arrived  at  the  conclusions :  1st,  That  the  gep^ 
logically  ancient  genera  (Terebratula,  RhynchoneEa,  &c.),  are  sporadic^ 
and  only  some  genera  of  newer  date  (Krausina,  Morrisia)  may, 
perha.ps,  be  termed  endemic  genera ;  2nd,  That  Brachiopoda  are  found 
living  in  every  climate,  but  that  the  genera  with  translucid  shellp 
(Lingula,  Discina)  are  confined  to  warmer  seas  ;  3rd,  That  these 
same  genera  with  translucid  shells  ai'e  only  found  within  very 
moderate  depths,  most  of  them  within  seven  fathoms,  the  geneaja 
with  opaque  shells  (Tei'ebratula  &c.)  inhabiting,  on  the  contrary, 
greater  depths,  with  a  very  small  number  of  exceptiops,  Sorae  o^ 
these  latter  Uve  even  in  very  considerable  depths.  "  "' : ' 
.  My  subsequent  papers  were  intended  to  give  my  views,  oil  the 
habitations  of  fossil  Brachiopoda,  and  so  I  have  given  a  chapter  at 
the  beginning  of  my  second  paper,  wliich  contains  some  general 
remai'ks  on  the  life  of  species,  and  on  the  influence  of  a  change  pf 
external  conditions  on  the  distribution  of  animals.  It  is  J^ot  this  pfirt 
of  my  paper  I  "wish  to  speak  of  now  ;  if  you  shpuld  "wiiih  for  itj  I 
might  give  you  an  analysis  of  it  in  some  other  letter,  and  you  Avoi^ld 
find  a  new  classification  of  our  Tertiary  beds  in  it.  Before  I  entejr 
into  further  details,  it  is  suflicient  to  extract  the  following  conclusions 
frora  this  chapter : — 1st,  A  change  of  level,  which  produces  ,au 
extension  and  communication  of  marine  pixivinces,  will  produce  dimi- 
nution and  isolation  of  terrestrial  provinces,  and  vice  versa.  2nd, 
Because  the  vei'tical  i-ange  of  bathjinetrical  zones  increases  wdth  tlfie 
depth,  an  oscillation  may  produce  gi'eater  changes  in  the  u];per  thaai 
in  the  deeper  zones.  Besides  this,  the  littoral  and  sub-littoral  zones 
are  exposed  to  certain  influences,  which  do  not  penetrate  into  the 
,deeper  zones,  so  that  external  changes  may  cause  great  valuation,  m 
^tlie  upper  zones,  the  fauna  of  the  deeper  sea  remaining  the  same,.,.   , 

•j'ti;    /^  .-.)  I    r,  :■>[  ■:      I  ■■■     -  i  ■  .      :         ,       ■ 

1853. — "  On  the  Brachial  Apparatus  of  Thecldea."     Acad.     8to,,  three  plates. 
in   1854 — "On  the  Bracliiopoda  of  Kossen  Strata.     Acad.     4to.,  foui-  plates. 
^  I    ;1853. — "  On  the  Bi'acliiopoda  of  tlie  Kallstatt  Strata."     Acad.     8vo.,  two  plates. 
1856. — "German   edition   of  Davidson's  Classification  of  the  Erachiopodar" 
4to.,  five  plates.  '  '  " 

'     1858. — "On  the  Brachiopoda  6f  StraThberg  Strata  in  Sailer's  Beytrage."  4to., 
-six  plates.'        :'  ;•,()  .t.-jiia    lir 

I    185M.-r-"/Note  eur.la,  Wal^emia  Stephanis  in  Palaapfli.";^ / ,34)i^b,{. , j4to.,  one 

•^^^*    '1    i-i'A   •ri:'''U-^"Ji!.''i-    "'if"^''  li'LLi'^i'-l.    '^l^i-    J"  '(i-.!in')li!t;<  ■nij    yd 
:.  „    .' — " On  the  Distribution, of  Brachiopoaa.     ,  Tirst  paper.    Acad. ,  Svo.  ■. 

::.--'■■„■■'   "„'■  -'-'--^^-^  ''-Second fen ^,;"f'„'-" 

In  addition  to  tliesc,  Prof.  Suess  has  puDHahea  Several  other  papore  relatiug  lo 
the  Geology  of  tho  Alps,  etc.  '  ./.u,   ^ijHouiA 
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I  presume  that  the  hathjmetrical  distribution  of  the  great  gi'oups 
of  Braehiopoda  has  ever  been  nearly  the  same  as  it  is  now,  viz.,  the 
species  with  a  ti-anslucid  shell  being  confined,  or  nearly  so,  to  the 
higher  zones,  and  those  with  opaque  shells  living  in  the  deeper  parts 
of  the  sea.  It  is  not  necessary  to  enumerate  the  numerous  cases  in 
which  fossil  Lingulidfe  and  Discinida?  have  been  found,  together  -with 
ripple-marks,  httoral  shells,  or  other  signs  of  shallow  sea  ;  nor  to 
point  out  how  rare  it  is  to  meet  with  other  Brachiopoda  in  such  con- 
ditions. But  I  must  beg  you  to  remember  how  very  predominant 
hornlike  shells  of  Brachiopoda  are  in  sandstone  and  shale,  and  how 
marked  the  maxima  of  E.hynchonollida3,  Spiriferidte,  Terebratulidse, 
«tc.,  are  in  limestone,  and  more  especially  in  arg-illaceous  limestone. 
It  is  a  gi'oss  error  to  believe  that  these  families  are  so  fi-equently 
wanting  in  sandstones  or  shales,  because  these  latter  have  been 
formed  by  a  sea  too  poor  in  hme  for  the  formation  of  these  shells. 
MM.  Lo<>-an  and  Hunt  have  tauo'ht  us  that  the  shells  of  Liuo-iilre  also 
consist  priiacipally  of  hme.  I  believe  that  the  extinct  family  Spiri- 
feridaa  ranges,  as  I  have  just  remarked,  with  the  other  families  yn&. 
opaque  shells  ;  but  as  to  the  StrophomenidiB  you  "will  see  that  excep- 
tions are  somewhat  more  numerous,  most  of  them  belonging  to  the 
(resti'icted)  genus  Odliis.  And  now  let  us  cast  a  glance  on  the  dis- 
tribution of  a  number  of  Silui-ian  Brachiopoda,  and  for  the  sake  df 
shortness  let  us  call  all  Lingnlidie  and  Discinidse  the  Group  A,  and 
all  other  Brachiopoda  the  Group  B,  the  genus  Orthis  and  a  number 
of  other  Strophomenidce  being  regarded  as  standing  between  these 
groups,  Orthis,  as  you  will  remark,  often  ofiering  a  very  mai'ked 
tendency  associating  with  group  A. 

In  looking,  as  a  fir.st  example, '  at  M.  Barrande's  heWfest  list  of 
primordial  fossils  in  the  Bulletin  Soc.  Geol.  x\'i.,  1859,  p  516 — 546, 
you  may  find  the  following  Brachiopoda : — Eight  species  of  Ling-ula, 
two  Obelus,  thi-ee  Discina,  five  Oi'tliis,  and  one  doubtful  Atrypa. 
This  can  only  be  Air.  nucula  (Dalne),  or  Atr.  lenficuJaris  (Dalne),the 
first  of  which,  according  to  M.  Barrande,  approaches  to  Obolus  or  Lin- 
gula.  The  latter  surely  is  one  of  the  Sb'ophomenidae,  and  probably  ati 
Orthis,  So  you  see  that  this  fauna  only  offers  thu*teen  or  fourteen 
members  of  the  group  A,  and  five  or  six  forms  of  the  geiuis  Orthis. 
I  caiindf  Hetieve  tliat  this  'assoeiatton  6/  BracMojJodahas  h'vecl'iri  ddep 
vater,  and  you  know  that  the  predominant  rocks  in  which  they  are 
found  are  sandstones  and  slates.     ■       '••;;/    . :  'v  im 

In  this  case  it  is  possible  to  attain  a  marked  conclusion  even  in 
contemplating  the  primordial  fauna  of  all  regions  in  which  it  has 
been  found  as  a  whole,  but  for  further  studies  it  is  necessary  to 
regard  one  country  after  the  other.  I  will  select  a  few  examples 
now,  but  must,  before  I  do  so,  say  that  a  part  of  the  conclusions 
at  which  I  have  arrived  has  been  anticipated  in  a  very  nice  way 
by  the  statement  of  Mr.  Shavpe  (Quart.  Jour,  1818,  iv.,  p.  158), 
that  the  genera  Ling-ula  and  Orbicula,  now  preferring  shallow 
water,  do  not  offer  identical  species  in  the  Silurian  beds  of 
North   America  and  Europe.     I  beg  you  to  read  the  passage  of 


288  THE    GEOLOGIST. 

Mr. 

Mv.  Shai^pe,  because  it  harmonizes  veiy  well  Avith  my  views  on  the 
subject. 

fioiJ  J  HI  loa.  eaoja'jmrl  rfo:ffi:o'iT  ni  brmol  iBdiiea  ,8oie9qa  wsTl  ,5> 
a^5-,3M>Vs'\^   •  I. -North  AMEmcA.'^Potsdam^(mdstone.:!^\\\y,A(l  :  aliif« 

Professor  Hall  only  cites  two  Lingailaj  and  the  ScolitTius  miemis 
here.  Professor  Rogers  is  said  to  have  found  a  Discina.  Sir  C.  Lyell 
speaks  of  something  resembling  a  Placuna.  The  profiles  given  by 
D.  D.  Owen  (see  Rep.  on  Wisconsin,  Iowa,  &c.,  p.  499,  &c.),  cite 
Lingula  and  Discina  in  the  deepest  beds,  and  the  first  other  gemi^ 
appearing  is  Orthis.  '    "•''{ 

The  Caldferous  sandstone  does  not  show  any  marked  difference  in 
the  character  of  Brachiopoda.  Vanuxem  and  Hall  only  speak  of  a 
Lingula  found  in  a  loose  block.  Bigsby  mentions  L.  ohtusa  and 
Ortlikles  here. 

The  Ghazy  limestone,  on  the  contrary,  contains  ten  species  of  Braf 
chiopoda  (according  to  Hall),  one  single  doubtful  one,  Orhicula  {T)' 
deformu,  belonging  to  the  shallow  water  group  xl,  the  rest  ihaving 
opaque  shells,  and  only  embracing  one  single  Orthis. 

The  Birdseije  limestone  contains  no  Brachiopoda,  according  to  Hall. 
The  statements  of  Dr.  Bigsby  seem  to  be  somewhat  contradictory 
(Quart.  Jour.,  1858,  p.  431  and  lists.) 

The  Trenton  limestone  seems  to  form  a  great  exception,  and  to  con- 
tradict all  these  statements  in  containing  at  the  same  time  a  gTeat 
number  of  species  both  of  group  A  and  of  group  B.  Still,  in 
gathering  the  facts  relative  to  the  recuiTence  of  these  species  in  the 
overlying  strata,  it  may  be  shown  that  no  contradiction  exists.  In 
comparing  the  lists  of  Brachiopoda  from  the  Trenton  lunestone,  Utica 
slate,  and  Hudson  river  group,  as  I  intend  to  do  now,  it  is,  I  feai*,' 
necessary  to  omit  those  given  in  Dr.  Bigsby's  lists  with,  the  authority 
of  Shai-pe,  because  Sharpe  united  these  three  strata  under  the 
denomination  of  blue  limestone  of  Ohio,  and  the  species  named  by  him 
in  this  bed  are  cited  with  his  authority  as  B  in  every  one  of  the 
three  strata.  The  following  species  are  said  to  rise  from  the  Ti-euton 
limestone  into  the  Utica  State,  and  as  no  new  species  of  Brachiopoda 
appears  in  the  State,  they  form  the  whole  of  the  species  found  in  it*: — 
Spirigerina  reticidaris,  Ehynchonella  increbescc^is,  R.  modesta,  R.  hiden- 
tata,  StrojyJioineiia  alternata,  Orthis  lyns',  0.  tcstudinaria,  lAnynla 
ohtusa,  L.  cioia,  L.  ovata,  L.  quadrata.  The  proportion  is  much  more 
in  favour'  of  group  A  here  than  in  the  Trenton  limestone.  In  com- 
paring the  Hudson  river  group,  jou  's^all  find  in  it :— - 

a,  Species  found  in  Trenton  limestone,  but  not  in  Utica  State : 
lAngida  crassa,  Orthis  Tulliensis. 

b,  Species  passing  indifierently  through  all  three  strata, :  Sj^iri- 
gerina  reticidaris,  Rhynch.  increhesceiis,  R.  modesta,  R.  hidontata, 
Stro])h.  alternata,  Orthis  lynx  (?),  0.  tcstudinaria. 

j(iv)  ilii-.iii  Ti     Mr,       .'ilr,//    ."/i.lir.i-     Id    -r  hii;  l/iii;iM  [     •,,  |  ■  ;  i  iVu- >  i  1 1 

<•-      -..i.^Mr  Hall's,  list 'Cites  X|<i»|)t-,eei)ti9^Ji(?r^fp3Jjfcl^^feAWe-  - 
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c,  One  species  pertaps"  first  appearing  in  Utica  slate  :  Lept.'sericect. 

d,  New  speoies,  neither  found  in  Trenton  limestone  nor  in  Utica 
slate  :  Discina  ctittata,  D.  crassa,  D.  svMnm-cata;  Orth'is  centrilineata, 
0.  crispata,  0.  erratica. 

You  easily  perceive  that  the  members  of  group  A  and  a  number 
of  Ortliides  show  other  facts  of  recurrency  than  the  deep  sea  group 
B,  and  that  they  therefore  seem  to  have  lived  in  other  conditions, 
viz.,  pi-obably  in  another  depth.  I  might  even  venture  to  say  more 
than  that.  A  certain  number  of  shallow-vrater  Brachiopoda  of  the 
Trenton  Hmcstone  reappear  in  the  Utica  state ;  so  also  do  a  number 
of  Brachiojioda  belonging  to  a  somewhat  deeper  zone.  These  latter 
all  pass  on  into  the  Hudson  river  gTOup,  but  the  shallow-water  species 
do  not,  and  are,  on  the  conti'ary,  represented  by  a  number  of  new 
shallow-water  species.  In  this  case,  indeed,  I  presume  that  a  change 
ill  the  littoral  or  sub-littoral  zones  has  taken  i)lac-e  alone,  the  fauna  of 
the  deeper  zones  remaining  the  same. 

Above  the  Hudson  river  group  the  beds  of  sandstone  ydih-Lingula 
cuneata  and  ripple-marks  ioUow. 

II.    EnGLA2sD. 

The  association  of  Orthides  with  species  of  the  shallow -Avatcr 
group  A  is  very  nice  in  the  deeper  Silm^ian  beds.  I  need  only  cite 
Sir  Roddick  Murchison's  and  Mr.  Salter's  statements  in  Siluria,  3rd 
edition,  pp.  47,  50,  and  53,  to  show  that  the  oldest  fossdiferous  depo- 
sits .are  very  nicely  characterized  by  the  association  of  the  genera 
Lingula  and  Orthis.  In  the  calcareous  Llandeilo  beds  of  Pembroke- 
shire (Sil.  56),  Lnjjt.  sericea  is  cited  vf^ith  Liiir/.  attenuata,  L.  gramdata, 
and  Orth.  striatula.  I  believe  it  might  be  of  some  peculiai*  interest 
to  study  the  fossils  of  those  localities,  where  the  calcareous  portion 
of  these  beds  passes  into  slates.  It  must  be  interesting  to  see  tho 
members  of  deeper  zones  appearing  in  tliis  limestone.  In  comparing 
the  lists  of  Caradoc  and  Bala  Brachiopoda  ^vith  those  of  Llandeilo, 
as  given  in  Siluria.  3rd  edition,  and  regarding  S^nrif.  insular  is  as  an 
Orthis  (Sil.,  p.  209),  you  may  an'ive  at  the  follo^^dng  conclusions : — 
Eighteen  species  of  Brachiopoda  are  known  m  the  Llandeilo  ])cds, 
but  all  the  characteristic  genera  of  the  deep  sea  group  B  are  wanting. 
The  species  are  divided  thus :  Five  Lingula,  one  Sophonotreta,  ten, 
Orthides,  two  Leptajnai.  Of  these  the  foil o^ving recur  in  the  Caradoc,^ 
and  Bala : — 

Of  the  five  Lingula,  none. 
Of  the  one  Siphonotreta,  none. 
Of  the  ten  Orthides,  seven. 
Of  the  two  Leptsena?,  both. 

The  characteristic  inhabitants  of  shallow  water,  all  remain  con- 
fined to  the  Llandeilo  beds,  as  well  as  one-thu-d  of  the  Orthides  ;  on 

VOL.    ID.  2   o 
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tlie  contrary,  tlie  two.  single  Lepttence,  which  may,  perhaps,  be  re- 
garded as  inhabitants  of  a  somewhat  deeper  zone,  both  recur. 
Although,  according  to  these  lists,  the  Caradoc  and  Bala  strata  con- 
tain six  Discina3,  four  Lingulre,  and  one  Trematis  as  true  inhabitants 
of  shallow  water,  they  are  all  different  to  the  shallow- water  inhabitants 
of  the  Llandeilo  beds,  as  also  are  the  eight  Annelida  of  the  Llandeilo 
different  from  the  eight  Annelida  of  the  Caradoc  and  Bala  beds.  The 
fauna  of  the  littoral  zone  has  been  changed  ;  the  few  inhabitants  of 
deeper  zones  which  have  been  found  in  the  Llandeilo  beds  rise  un- 
changed in  the  follomng  beds.  I  cannot  think  of  speaking  more  on 
Bx'itish  Brachiopoda  to  you.  I  have  only  thought  these  lines  neces- 
sary for  the  sake  of  showing  you  that  the  apparent  mixture  of  both 
groups  in  your  Silurian  beds  does  not  seem  to  me  an  argument 
against  my  views  ;  and  as  I  have  now  given  you  two  examples  in 
which  the  shallow-water  inhabitants  were  changed,  the  fauna  of  the 
deeper  zones  remainmg  the  same,  viz.,  by  the  comparison  of  the 
Utica  slate  with  the  Hudson  river  group,  and  of  tlie  Llandeilo  with 
Caradoc  beds.  I  believe  I  must  point  out  the  very  nice  example  of 
the  contrary  given  by  your  uppermost  Silurian  beds.  Here  you  see 
the  sea  getting  gradually  shallower,  and  out  of  about  thhty  species 
of  Brachiopoda  known  in  the  Ludlow  beds,  you  only  see  a  single  one 
rising  up  into  the  littoral  or  sub-httoral  passage-beds,  and  occurring 
there  in  great  numbers,  and  that  is  Lingula  cornea.  Professor 
Phillips  has  given  a  great  number  of  data  on  these  facts,  and  I 
see  from  his  paper  on  the  Malveras,  that  BijncJi.  micula  and  Glionetes 
Zaict  sometimes  go  a  good  way  np,  together  with  DischwirugodayhvA) 
Without  continuing  into  the  true  passage-beds,   tur.l  odt  1<»    t'n.ij  --,i(ii 

ni.   Bohemia. 

Mr.  Barrande's  Protozoic  slates  G,  containing  the  first  or  primordial 
fauna,  have  hitherto  only  yielded  one  Discina  and  one  Orthis  as  repre- 
sentatives of  our  class. 

The  second  or  lower  Silurian  fauna  forms  Mr.  Barrande's  t'turjc  1), 
which  is  divided  by  this  gentleman  into  five  minor  gToups,  viz.  :— 

d  1,  Slates  at  the  base  of  the  etage,  near  Komarow. 
cl  2,  Quartzite  of  Mou.nt  Drabow. 
d  3,  Black,  foliated  slates. 
d  4,  Very  micaceous  slates. 
d  5,  Yellowish  grey  slates. 

The  lower  pai4i  of  this  cfage  is  very  poor  in  Brachiopoda,  d  alone 
having  yielded  the  gentis  OrtJiis.  As  to  d  4<  and  d  3,  M.  Barrande 
has  had  the  extreme  kindness  to  communicate  to  me  the  lists  of  the 
Brachiopoda  knoAvn  to  him  iip  to  the  present  time  from  these  beds. 
I  see  from  them  that,  making  abstraction  of  several  incomplete  spe- 
cimens, most  of  which,  according  to  this  distinguished  palaeontologist, 
will  pi'ove  to  be  Orthidm,  d  4  lias  given  thirteen  species,  viz.,  two  or 
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three  Discince,  one  Lingnla,  five  Ortlikles,  two  Leptcence,  and  two 
doubtful  species.  You  remark  exactly  tlie  same  association  of  the 
shallow-water  gi'oup  A  with  the  intermediate  forms,  which  I  have 
ah'eady  pointed  out  several  times. 

M.  BaiTande  knows  thh'teen  or  fourteen  species  of  Brachiopoda 
from  d  5,  one  of  which  is  Disciiia  scrohlculosct&oixid  4<,  one  or  two  are 
Lou[iuhe,foxiv  Orthides,  and  four  other  StropliomsnidcB,  among  which  is 
the  recurrent  Lepi.  aquila,  and  two  doubtful  species.  I  need  not  say 
that  it  is  again  a  quite  similar  association,  excluding  the  formation 
from  deep  sea  condition.  Finally,  M.  Barrande  has  a  short  time  ago 
mentioned  a  new  Lingula  in  chloritic  quartzite  belonging  to  etage  1). 

I^ow  it  is  the  bed  d  4  which,  as  M,  Barrande  has  taught  u.s,  con- 
tains intercalations  of  slates  with  calcareous  nodules,  which  have 
Aaelded  four  new  species  of  fossils,  four  species  identical  with  those  of 
etage  D,  and  not  less  than  sixty  species  which  have  never  been  found  in 
d  4,  nor  even  in  d  5,  but  only  in  the  overlying  Upper  Silui'ian  etage 
JE.  Among  these  sixty  species  are  eleven  Brachiopoda :  Terehrat. 
Daphne,  T.  Uugiiata,  T.  monaca,  T.  ohollna,  T.  obovata,  T.  reticularis, 
Spirifer  togatus,  Ortluis  tnuhis,  Lept.  euglyplui,  L.  patricia,  and  L. 
Haiieri.  Not  oiae  member  of  the  shallow- Avater  group  A,  and  only 
one  single  Odlus  ax'e  among  these  eleven  species,  several  of  which  ai'e 
Spiriferklce  ;  T.  Daplme  is  a  Ilhijuchoiiella.  In  this  list  the  predomi- 
nance of  gToup  B  is,  indeed,  very  clear. 

As,  I  believe,  M.  Barrande's  suggestion  is  now  generally  acknow- 
ledged, that  the  fauna  d  4,  and  at  least  a  part  of  the  Upper  Silurian 
fauna  E  must  have  lived  at  the  same  time,  I  presume,  further,  that 
tins  part  of  the  fauna  E  must  have  lived  in  a  somewhcd  deeper  part 
of  the  sea  than  the  contemporaneous  littoral  or  sub-littoral  fauna  d  4 
and  d  5,  and  I  regard  these  "  colonies"  as  the  intercalations  of  the 
deposits  of  a  somewhat  deeper  bathymetrical  zone  between  sub- 
littoral  deposits. 

In  perusing  that  highly  instructive  comparison  between  the 
Silurian  beds  of  Bohemia  and  Scandinavia,  which  M.  Barrande  pub- 
lished a  few  years  since,  it  is  seen  that  the  primordial  faunas  of  both 
countries  consist  of  very  closely  representatiA^e,  but  not  identical, 
species.*  The  same  is  the  case  •with  the  second  or  lower  Siluiian 
faunas,  although  here,  perhaps,  a  small  number  of  identical  species 
may  be  found.  The  comparison  of  the  third  or  Upper  Silurian  faun89 
yields  quite  another  result,  as  the  number  of  identical  species  in  both 
countries  is  by  far  greater,  although  small  in  comparison  to  the 
locahty  of  these  faunte.  M.  BaiTande  teaches  that  with  few  excep- 
tions (one  Triloh'de,  two  Orthocerata.,  and  a  somewhat  greater  number 
of  Corals),  these  identical  species  belong  to  the  class  of  Brachiopoda, 
not  less  than  eighteen  of  which  ai*c  enumerated  as  occurring  simul- 
taneously in  tlie  Upper  Silurian  beds  of  Scandinavia  and  Bohemia. 
I  suppose  eight  of  them  to  be  SpjiriferldcB,  three  lilnjnchoueUidiii,  and 
seven  Strophomenidce,  among  which  are  two  Orthldes.     The  groiap  A  is 

*  Perhaps  with  one  single  exception. 
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not  represented ;  although  the  genus  Orthis  is  so  rich  in  both  coun- 
tries, it  only  counts  two  identical  species,  and  the  bulk  of  the  iden- 
tical forms  belongs  to  the  deep-sea  group  B.  M.  Barrande  has  svig- 
gested  that  in  those  cases  in  which  the  faunae  are  distinct  in  both 
countries,  a  limit  between  both  may  have  existed  similar  to  that  now 
existing  between  the  Red  Sea  and  the  Mediterranean,  or  between  the 
Atlantic  and  the  Pacific,  and  that  when  a  gi^eater  number  of  identical 
species  is  found,  it  may  be  asciibed  to  the  disappearance  of  this 
baiTier.  My  view  on  the  subject  is  different.  Supposing  that  the 
first  and  second  faunaa  are  indeed  httoral  and  sub-littoral  deposits, 
the  presence  of  open  and  somewhat  deeper  sea  will  alone  be  quite  sufli- 
cient  to  account  for  the  distinctness  of  these  faunas,  the  deep  sea 
forming  an  almost  insurmountable  barrier  for  such  beings.  Even  in 
the  third  fauna3  only  such  forms  will  be  found  identical  in  botli  coun- 
tries, which  have  been  able  to  pass  over  the  depths  of  that  Sihu-ian 
ocean  which  separated  Scandinavia  from  Bohemia. 

Let  us  for  a  moment  abstract  such  species  as  are  common  to  the 
Bohemia  etage  /  and  to  Scandinavia,  and  only  regard  the  lower  etage 
e  of  the  Bohemian  Upper  Silurian  beds.  This  deposit  offers  fourteen 
species  of  Brachiopoda,  in  common  "with  Scandinavia,  and,  as  we 
have  seen  above,  eleven  species  in  common  with  the  "  ColoniestP 
In  comparing  the  lists  it  is  seen,  that  wdth  the  exception  of  ;Sp<W 
gerina  reticularis  and  Stropliomcna  euglypJia,  these  two  lists  contain 
different  names.  I  presume,  therefore,  that  a  further  bathymetrical 
subdivision  of  that  Silurian  ocean  existed,  and  that  at  its  southern 
border  the  littoral  and  sublittoral  zones  were  inhabited  by  the  fauna 
d4<  and  d5  ;  the  next  deeper  by  the  species  found  in  the  "  colonies  ;" 
the  deepest  by  those  which  have  proved  identical  with  Scandinavian 
deposits.  Sjyii'ig-  reticAdaris  and  Strojyh.  euglijj^ha  may  have  lived  in 
both  the  middle  and  the  deeper  zones. 

M.  Barrande  names  about  sixty  fossils  as  conunon  to  the  "  colonies" 
and  the  fauna  e.  Among  these  ai'e  eight  trilobites  and  other  crus- 
taceans, twenty  Cephalopoda,  twelve  Acephala,  but  only  eleven 
Brachiopoda  and  one  Coral :  four  Cardiola3  and  eight  other  Cardiacea 
are  found  here,  together  with  four  Graptolites.  The  character  of  the 
small  list  of  fossils  common  to  the  Upper  Silux'ian  of  Bohemia  and 
Scandina\'ia  is  quite  different ;  it  contains  a  smgle  Trilobite,  very 
few  Cephalopoda,  but  eighteen  Brachiopoda  and  several  Corals. 
Bracliiopoda  of  the  gToup  i>  therefore,  and  Corals  must,  if  my  vicAV 
be  coiTect,  have  formed  by  far  the  greatest  part  of  the  population  of 
the  deeper  part  of  the  sea. 

Supposed  a  barrier  of  land  to  have  existed  between  ScandinaVia 
and  Bohemia,  and  this  to  have  been  destroyed  ;  no  cause  can  be 
given  why  merely  Brachiopoda  and  Corals  alone  have  passed  the 
place  where  it  formerly  existed.  Say,  on  the  contraiy,  my  view  to  be 
correct,  then  localities  must  be  known  in  which  such  Brachiopoda 
and  Corals  occur  alone,  or  nearly  so,  and  are  contained,  not  in  sand- 
stone or  shale,  but  in  limestone,  and  these  localities  may  then  bo  re- 
garded as  formed  m  deep  sea.     Now  such  localities  are  indeed  known, 
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and  I  need  only  remind  yon  of  M.  Grnenewalds'  papers  on  Bogoss- 
lowsk.  At  the  locality  Petropa-wlowsk  the  proportion  of  the  total 
Erachiopoda  and  Corals  to  all  the  rest  of  the  fossils  is  twenty-six  to 
one,  or  nearly  seven  and  a-half  to  one  ;  at  Bogosslowsk  eighteen  to 
one,  or  t^vo.  In  the  middle  zone,  as  given  by  the  fossils  common  to 
the  "colonies"  and  E  in  Bohemia,  this  proportion  on  the  contraiy  is 
twelve  to  forty-eight,  or  one  to  four.  At  Bogosslowsk  and  Petropaw- 
lowsk  not  one  member  of  group  A  is  found  ;  not  even  a  single  Orthi^-. 

M.  Barrande,  in  his  paper  on  the  parallel  between  the  Silurian 
deposits  of  Scandinavia  and  Bohemia,  has  shown  that  during  the 
first  periods  of  animal  life,  the  species  were  ah"eady  not  universally 
spread,  but  distributed  according  to  the  same  strict  rules  which  regU' 
late  the  distribu.tion  of  organic  beings  in  our  days.  Convinced  as  I 
am  of  the  cori'ectne.ss  of  this  view,  I  venture  to  add  that  in  remote 
times  also  the  distribution  of  the  species  was  not  only  horizontally 
but  also  vertically  Kmited,  /*.  e.,  that  not  only  geographical  provinces 
but  also  bathymetrical  zones  have  existed  in  the  Siluiian  seas. 

In  closing  this  abstract,  I  beg  you,  my  dear  friend,  to  remai^k, 
that  for  the  sake  of  shortness  some  view  may  be  put  forih  here 
too  apodiotally,  which  is  only  enounced  as  a  mere  conjectm-e  in  my 
paper,  and  many  an  argument  in  favour  of  my  views  has  been 
omitted  ;  I  beg  also  to  obsei-ve  this  to  any  one  of  your  friends,  tio 
whom  these  lines  might  seem  to  you  worth  communicating.  Impos- 
sible as  it  is  to  arrive  at  decided  conclusions  by  the  study  of  one  single 
1  class,  I  have  only  intended  to  show  that  fossils  may  no  more  be  re- 
garded as  mere  "  dead-bom  medals,"  but  must  always  be  looked  upon 
as  the  remauis  of  living  beings,  the  existence  of  which  depended 
upon  a  thousand  .exteraal  coii(£tions. 

ni  b  >  f'd  ov/^if  Yaai  5iAa\ikA>va  .>\\vuy\' -  ,        o  ■      -, 

\.  j-v.  V-  i     J  Q^^^^  j^y  j-^gjj^,  inend,  .    ,  ^ 

^einoloo  "  odi  o*  aoaimc  Most  truly  yourgy r; JI  .M 

-^^''%'Tl^os.  baviasBtI;:'feq.,  F.G.S.  ',      Eii^;'^1&fe'M'"^^ 


'X';0%:.^m^-  occurreitce  op  "  sand-pipes  "  m  tec 

MAGNESIAN  LIMESTONE  OF  DURHAM. 

i0JU0XJiiiu>i  Bv   J,   W,    KiBKBY.  .i 

;t- 
DuRiNa  the  past  year  my  attention  has  been  dii'ccted  to  some 
curious  tube-like  cavities  in  the  magnesian  limestone  near  Sundei'- 
laud,  which  I  beheve  to  be  perfectly  analogovis  to  the  sand-  and 
gTavel-pipes  of  the  chalk  districts  of  the  south  of  England  and 
Erance.  And  as  our  knowledge  of  such  pipes  has  hitherto  been 
almost  confined  to  tlieir  occurrence  in  the  chalk,  I  deem  it  advisable 
to  describe  these  in  the  magnesian  limestone  ;  not  that  they  add 
much  to  what  we  already  know,  or  that  they  afford  grounds  for,  a 
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new  theoiy  of  the  origin  of  sand-pipes,  but  because  it  is  well  tliat  the 
occuiTence  of  such  as  are  found  in  other  calcareous  rocks  than  chfilk 
shoiild  be  recorded,  and  especially  when  in  rocks  which  difier  from 
the  latter  in  general  stmctui'e  and  greater  hardness. 

The  tubular  cavities  or  pipes,  that  I  am  about  to  notice  occur  iii  a 
new  qiaarry  belonging  to  Sir  Hedworth  AVilliamson,  which  has  been 
lately  opened  on  the  northern  slope  of  an  eminence  of  the  magnesian 
limestone  called  Fulwell  Hill,  and  which  is  about  a  mile  and  a-half 
north  of  Sunderland.  The  summit  of  the  hill  is  about  two  hundred  and 
thii'ty  feet  above  the  sea,  but  the  site  of  the  pipes  is  only  about  one 
hundi-ed  and  fifty  feet  above  that  level.  The  limestone  of  this  hill 
belongs  to  the  upper  portion  of  the  magnesian  limestone  series,  being 
the  upper  limestone  of  Howse,  and  the  crystalliue,  earthy,  and  com- 
pact limestone  of  King.  This  eminence,  like  most  of  the  surround- 
ing country,  is  covered  more  or  less  with  boulder-clay,  the  covering 
being  compai'atively  thin  on  the  top,  but  of  greater  and  increasing 
thickness  on  the  slopes  and  lower  levels. 

On  the  northern  slope  of  the  hill,  and  at  the  site  of  the  pipes,  the 
boulder-clay  has  been  removed,  and  in  its  place  are  beds  of  sand,  and 
clay  without  boulders,  vrith.  some  shingle  and  gravel.  The  limestone 
surface  is  also  worn  here,  and  has  every  appearance  of  having  once 
occupied  a  position  between  tide  marks — at  least,  it  has  the  appeai"- 
ance  of  having  been  subjected  to  the  action  of  water.  But  to  pro- 
perly understand  the  relation  of  these  beds  to  the  limestone  surface,  and 
to  the  pipes  in  the  latter,  I  refer  to  the  accompanying  woodcut  (fig.  1), 
which  gives  a  transverse  section  of  the  deposits  1  am  describing. 

The  contoiu'  of  the  general  surface  is  given  by  the  line  a  a,  and  the 
Avorn  surface  of  the  limestone  by  b  b,  which  at  b'  takes  the  form  of  a 
low  terraced  cliff,  the  ledges  being  smoothly  rounded,  and  in  some 
places  rather  hollowed  out  beneath.  Against  the  face  of  this  cliff  is 
piled  an  in'egnilar  mass  of  gi'avel  and  shingle,  the  pebbles  being 
chiefly  from  the  magnesian  Hmestone,  -v^-ith  others  derived  from  the 
boulder-clay,  some  of  the  former  being  sub-angular.  Very  little 
order  is  to  be  observed  in  the  arrangement  of  the  gravel,  it  being 
heaped  against  the  rock  just  as  we  sometimes  see  gi'avel  thrown 
against  the  base  of  a  cliff  on  recent  coasts  :  some  of  the  pebbles  are 
coated  with  calc  sinter.  Immediately  upon  the  surface  of  the  lime- 
stone, and  occasionally  in  slight  hollows  of  it,  are  large  boulders,  c  c, 
of  mountain  limestone,  basalt,  and  other  rocks,  which  are  most 
undoubtedly  the  heavier  boulders  of  the  boulder-clay  originally  cover- 
ing this  surface,  the  greater  Aveight  of  which  has  enabled  them  to 
withstand  the  denudative  forces  which  removed  the  rest  of  that 
deposit  from  tliis   area*.     Upon  the  surface  of  the  limestone,  and 

*  This  is  the  case  where  the  drift,  or  boulder  clay,  is  now  being  denuded  on 
the  Dm-ham  coast.  I  know  of  sevci-al  instances  of  the  kind  in  the  neighbour- 
hood of  Sunderland,  one  of  the  best  occurring  about  two  nxilcs  or  more  to  the 
north  of  the  harbour,  on  a  level  tongue  of  hmestone  called  ^Vhitbnrn  Steel. 
Scattered  over  its  surface  are  some  dozens  of  large  boulders  of  mountain-lime- 
stone, niagiiesian-limestone,  millstone-gnt,  and  basalt,  the  majority  being  par- 
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covering  the  boiilcTers  jnst  nientioiied,  is  fi  bed  of  yellow  sand,  d  d, 
that  becomes  rather  feri-uginons  inferiorly ;  this  bed  is  thickest 
where  it  abuts  against  the  gTavel,  and  decreases  in  thickness  as  the  sur- 
face slopes,  until  it  thins  out  and  disappears  ;  its  maximum  thickness 
is  about  six  feet,  its  breadth  about  fifty  yards  ;  where  it  is  thickest, 
thin  seams  of  brown  clay,  and  more  rarely  of  carbonaceous  matter 
like  coal-drift,  ai'e  interspersed  through  its  mass ;  and  occasionally 
towards  its  lower  portion  are  small  lenticular  beds  of  gravel.     Above 


SS^-^'J.^^S^ 


;9voo  ^hfora  si  onoda 


^:^,^^kJfe;g^SM^:>.  JM^^^a^^^s^^i^ 
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15  feet. 
Lign.  2.— a,  Clay;  h,  Saud;  c,  Limestone, 


the  sand  is  a  bed  of  brown  clay,  e  e,  which  increases  in  thickness  as 
the  surface  slopes,  being  thinest  where  the  sand  is  thickest,  1,he  upjicr 
portion  graduating  iiito  the  soil.  The  united  thickness  of  these  beds 
of  alluvium  is  not  more  than  nine  feet  where  thickest,  usually  much  less. 


tially  covered  with  marine  parasites,  and  several  are  lodged  in  slight  hollows. 
And  thongh  I  have  kno^vn  this  locaUtyfor  many  years,  and  have  almost  a  personal 
iicfinaintancc  with  some  of  the  bonldcrs,  I  have  never  observed  mdications  of 
any  of  them  having  shifted  their  position.  Indeed,  it  is  astonisliing  to  obsorvo 
how  little,  or  rather  how  slowly  the  boulders  arc  affected  by  the  sm-f ;  there  are 
some  whoso  distance  from  the  cliff  is  indicative  of  the  period  that  must  have 
elapsed  since  they  were  washed  oiit  of  the  clay,  which  still  retain  an  angularity  of 
surface ;  and  there  are  others  which  have  laid  on  the  beach  for  years — where  not 
scoured  by  sand  or  gravel — that  have  not  yet  lost  their  striated  surfaces.  In  the 
cliff  or  bank  of  clay  other  large  boulders  may  bo  scon  ready  to  drop  out,  and  at 
the  base  of  it,  or  in  close  vicinity,  are  others  which  have  lately  fallen,  to  whoso 
niunbcr  evpry  wintei-'s  frosts  and  storms  make  additions. 


KIRKBY — SAXDPIPES   IN   MAaXESIAN   LIMESTONE    OF    DURHAM.        297 

The  pipes  ai'G  found  in  the  limestone  beneath  the  sand  beds. 
I  have  never  noticed  them  where  the  sand  is  absent ;  and  tliouo-h 
they  arc  sometimes  filled  with  clay,  or  a  mixture  of  clay  and  sand, 
yet  in  these  instances  a  thin  layer  of  sand  is  always  the  immediate 
cover  of  the  limestone.  Nevertheless,  the  quarrymen  assert  that 
pipes  have  occurred  in  other  parts  of  the  hill  where  the  limestone  is 
immediately  covered  by  the  boulder-clay.  They  do  not  occur 
towards  the  higher  portion  of  the  slope  where  the  gravel  is  piled 
against  the  face  of  the  limestone ;  nor  further  up  where  the  lime- 
stone is  merely  covered  with  turf;  nor  ha,ve  they  as  yet  been  noticed 
in  any  other  locality  of  the  magnesian  limestone. 


Ligii.  3. — Sand-  and  Clay -pipes  on  North  Side  of  Quarry,  the  Allu\'ium  removed. 

a  a,  Pipes  filled  with  sand;  b  b,  Pipes  filled  with  clay ;  f/ g.  Thick-bedded,  crystalline,  and 
concretionary   limestone.    Some  of  the   pipes  iu    this    figui-e  do    not  show   their  true 
terminations. 


The  getieral  form  of  the  majoi'ity  of  the  pipes  is  tubular  (figs. 
1  k)^d  2),  but  often  irregularly  so  ;  some  few  are  conical,  but  such  are 
usuallj^  of  slight  depth  ;  others  seem  to  be  modifications  of  these 
forms  ;  occasionally  they  are  almost  flask-shaped  (fig.  3),  and  in  some 
instances,  by  the  coalescence  of  two  pipes,  they  appear  to  be  bifid. 

The  depth  of  the  longest  is  about  twelve  feet,  but  in  one  case  the 
termination  was  not  reached  at  this  depth.  The  depth  of  the 
naajority  is  within  six  feet ;  but  there  arc  pipes  of  all  depths  from 
one  foot  to  twelve. 

Generally  their  widtli  is  proportionate  to  their  depth,  though  in 
this  thoy  do  not  observe  much  uniformity.  It  is  curious  to  observe  the 
irrcgnlarity  of  width  of  some,  especially  of  those  I  have  termed  flask- 
sliapcd.  Such  jiipcs  arc  of  less  width  a  foot  or  two  below  their 
apertures  than  towards  each  extremity,  the  lower  portion  of  the 
tube  being  the  most  capacious.     In  some  pipes  I  have  noticed  a 
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sudden  increase  of  Avidtli  at  certain  beds,  as  tliougli  tlie  substance  of 
such  strata  was  easier  removed  than  that  of  others.  Indeed,  the 
unequally  worn  surface  of  the  limestone  composing  the  sides  of  the 
pipes  seems  indicative  of  the  same  thing ;  for,  on  removing  the 
internal  core  of  sand  or  clay,  and  so  exposing  this  surface,  it  is  inva- 
riably found,  so  far  as  I  have  examined,  to  be  unevenly  worn,  some 
beds,  or  portions  of  beds,  standing  out  in  relief,  and  others  being 
deeply  coiToded  all  round  the  circumference.  The  widest  pipe  I  have 
seen  was  about  two  feet  across,  but  most  of  them  ai'e  under  twelve 
iiaches.  Transverse  sections  are  usually  more  or  less  circulai',  oval, 
or  ovate,  the  diameter  of  course  varying  in  ditferent  directions. 

Though,  perhaps,  the  most  of  the  pipes  are  excavated  straight  into 
the  limestone,  yet  several  are  more  or  less  oblique.  The  most 
remarkable  instances  of  this  kind  are  represented  in  fig.  4.  In  ttibi^ 
than  one  instance  I  have  actually  seen  pipes  which  change  the  du'ection. 
of  their  original  course,  so  as  to  become  in  a  measure  slightly  angulatea. 
I  cannot  but  think  that  the  direction  of  both  the  latter  pipes  and  those 
whose  courses  are  oblique  must  have  been  determined  by  some  pi-e- 
existing  fissui'e  or  other  Aveakness  in  the  limestone,  though  in  these 
instances  I  have  seen  no  indication  of  any  such  fissures. 

The  pipes  are  usually  filled  with  sand  from  the  bed  overlying  the 
limestone,  but  sometimes  with  sand  and  clay ;  and  occasionally  a 
great  portion  of  the  core  is  composed  altog'ether  of  clay  of  an  unc- 
tuous and  tenacious  character,  and  which  often  contains  numerous 
remains  of  small  vegetable  roots,  or  the  perforations  once  occupied 
by  such  roots ;  in  fact,  so  thoroughly  perforated  are  the  cores  of  clay 
sometimes  by  the  minute  ramifications  of  these  roots,  that  I  almost 
believe  that  they  would  be  quite  pervious  to  water  in  spite  of  the 
impermeable  nature  of  the  clay  composing  them. 

(To  he  continued.) 


BRITISH    ASSOCIATION    MEETING. 

The  "Meeting  of  tlic  British  Association  opened  on  the  27th  of  June,  at  Oxford, 
under  the  presidency  of  Lord  Wrotteslcy. 

The  President,  in  his  address,  offered  some  admirable  remarks  on  astronomical 
matters,  and  on  the  progress  made  in  chemical  science.  On  geology  his  re- 
marks were  chiefly  confined  to  the  interesting  tojiics  of  the  earliest  human 
remains,  associated  with  those  of  extinct  mammalia.  Wc  give  this  part  of  his 
address  entire. 

"  The  hearing  of  some  recent  geological  discoveries  on  the  great  question  of 
the  higli  antiqnity  of  man  was  bronght  before  your  notice  at  your  last  meeting, 
at  Aberdeen,  l)y  Sir  Charles  Lyell,  in  his  opening  address  to  the  Geological 
Section.  Since  tliat  time  many  Freneli  and  English  uaturaHsts  have  visited  the 
valkiy  of  the  Sonnne  in  Pieavdy,  and  confirmed  the  opinion  recently  published 
by  M.  Boucher  de  Perthes,  in  18i7,  and  afterwards  confirmed  by'Mr.  Prest- 
mieh,  Sir  C.  Lyell,  and  otiier  geologists,  from  personal  examination  of  tliat 
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riegio'ii'.  ■'It'5i'i)pfenrs  that  the  position  of  the  rude  fliut-implcmcutSj  which  are 
unequivocally  of  human  workmanship,  is  such,  at  AhbcYille  and  Amiens,  as  to 
show  tliat  they  arc  as  ancient  as  a  great  mass  of  graTcl  which  fills  the  lower 
parts  of  tlie  valley  between  those  two  cities,  extending  above  and  below  them.. 
This  gravel  is  jui  ancient  fluviatile  alluvium  by  no  means  confined  to  the  lowest 
depressions  (where  extensive  and  deep  peat-mosses  now  exist),  but  is  some- 
times also  seen  covering  the  slopes  of  the  boundary  hills  of  chalk,  at  elevations 
of  eighty  or  one  hundred  feet  above  the  level  of  the  Somme.  Clianges,  there- 
fore, in  the  physical  boundary  of  the  country,  comprising  both  the  filling  up 
with  sedimeiit  and  drift,  and  the  partial  re-excavation  of  the  valley,  have  hap- 
pened since  old  river-beds  were,  at  some  former  period,  the  receptacles  of  the 
worked  tiints.  The  number  of  these  last,  already  computed  at  above  fourteen 
thousand  in  an  area  of  fourteen  miles  in  length,  and  half  a-mile  in  breadth,  has 
afforded  to  a  succession  of  visitors  abundant  opportunities  of  vei-ifyiug  the  true 
geological  position  of  the  implements.  -  :  '    ■    /'i,i;i',r 

"  The  old  alluvium,  whether  at  higher  or  lower  levels,  consists  not  only  of  tbe 
coarse  gravel  with  worked  flints  above  mentioned,  but  also  of  super-imposed 
beds  of  sand  and  loam,  in  which  are  many  fresh-water  and  landshells,  for  the 
most  part  entire,  and  of  species  now  living  in  the  same  part  of  Trance.  With 
the  shells  are  found  bones  of  the  Mammoth  and  an  extinct  Rhinoceros,  B.  iicho- 
rhinus,  an  extinct  species  of  deer,  and  fossil  remains  of  the  horse,  ox,  and 
other  animals.  These  are  met  with  in  the  overlying  beds,  and  sometimes  also 
in  the  gravel  where  the  implements  occur.  At  Meuchecourt,  in  the  suburbs 
of  Abbeville,  a  nearly  entire  skeleton  of  the  Siberian  Rhinoceros  is  said  to  have 
beim  taken  out  about  forty  years  ago,  a  fact  affording  an  answer  to  the  question 
ofteu  raised,  as  to  whether  the  bones  of  the  extinct  mammalia  could  have  been 
washed  out  of  an  older  alluvium  into  a  newer  one,  and  so  redeposited  and 
mingled  with  the  relics  of  human  workmanship.  Far-fetched  as  Mas  this 
liypothesis,  I  am  informed  that  it  would  not,  if  granted,  have  seriously  shaken 
the  proof  of  the  high  antiquity  of  the  human  ]iroductions,  for  that  proof  is  in- 
dependent of  organic  evidence  or  fossil  remains,  and  is  based  on  physical  data. 
As  was  stated  to  us  last  year  by  Sir  Charles  LyeU,  we  should  still  nave  to  allow 
time  for  great  denudation  of  the  chalk,  and  the  removal  from  place  to  place, 
and  the  spreading  out  over  the  length  and  breadth  of  a  large  valley  of  heaps  of 
chalk  flints  in  beds  from  ten  to  fifteen  feet  in  thickness,  covered  by  loams  and 
sands  of  equal  thickness,  these  last  often  tranquilly  deposited,  all  of  which 
operations  would  require  the  supposition  of  a  great  lapse  of  time. 

That  the  mammalia  fauna,  preserved  under  such  circumstances,  should  be 
found  to  diverge  from  the  type  now  established  in  the  same  region,  is  consistent 
with  experience;  but  the  fact  of  a  foreign  and  extinct  fauna  was  not  needed  to 
indicate  the  great  age  of  the  gravel  containing  the  worked  flints. 

Another  independent  proof  of  the  age  of  the  same  gravel  and  its  associated 
fossiliferous  loam  is  deriAX'd  from  the  large  deposits  of  peat  above  alluded  to, 
in  the  Valley  of  the  Sonnne,  which  contain  not  only  monuments  of  the  Roman, 
but  also  those  of  an  older  stone  period,  usually  called  Celtic.  Bones,  also,  of 
the  bear,  of  the  species  still  inhabiting  the  Pyrenees,  and  of  the  beaver,  and 
many  large  stumps  of  trees,  not  yet  well  examined  by  botanists,  are  found  in 
the  same  peat,  the  oldest  portion  of  which  belongs  to  times  far  bcyong  those 
of  traditiou;  yet  distinguished  geologists  are  of  opinion  that  the  growth  of  all 
the  vegetation,  and  even  the  original  scooping  out  of  the  hollows  containing  it, 
are  events  long  posterior  in  date  to  the  gravel  with  flint  implements — nay,  jjca- 
terior  even  to  the  formation  of  the  uppermost  of  the  layers  of  loam  with  fresh 
water  shells  overlying  the  gravel. 

The  exploration  of  caverns,  both  in  the  British  isles  and  other  parts  of 
Eurofc,  has  in  the  last  few  years  been  prosecuted  with  renewed  ardour  and 
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success,  altliougli  the  tliecH-ctical  explanation  of  many  of  the  phenomena  brought 
to  light  seems  as  yet  to  baffle  the  skill  of  the  ablest  geologists.  Dr.  Talconer 
has  given  us  an  account  of  the  remains  oi  several  hundred  hippopotami, 
obtained  from  one  cavern,  near  Palermo,  in  a  locality  where  there  is  now  no 
running  water,  The  same  palaeontologist,  aided  by  Col.  Wood,  of  Glamorgan- 
shire, has  recently  extracted  from  a  single  cave  in  the  Gower  peninsula  of  South 
Wales,  a  vast  quantity  of  the  antlers  of  a  reindeer  (perhaps  of  two  species  of 
reindeer),  both  allied  to  the  living  one.  These  fossils  are  most  of  them  shed 
horns ;  and  there  have  been  already  no  less  than  one  thousand  one  huncked  of 
them  dug  out  of  the  mud  filling  one  cave. 

In  the  cave  of  Brixham,  in  Devonshire,  and  in  another  near  Palermo,  in  Sicily, 
flint  implements  were  observed  by  Dr.  Palconer,  associated  in  such  a  manner 
with  the  bones  of  extinct  mammalia,  as  to  lead  him  to  infer  that  man  mu9t 
have  co-existed  witli  several  lost  species  of  quacb-upcds ;  and  M.  de  A  ibraye 
has  also  this  sjiring  called  attention  to  analogous  conclusions,  at  which  lie  h^s 
arrived  by  studying  the  position  of  a  human  jaw  with  teeth,  accompanied  by 
the  remains  of  a  mammoth,  under  the  stalagmite  of  the  Grotto  d'Axcis,  near 
Troyes,  in  Prance." 


The  Papers  read  in  the  Geological  Section  were  : — 

Professor  Pliillips.- — "On  the  Geology  of  the  Vicinity  of  Oxford." 

J.  P.  "VMiiteaves,  Esq.,  F.G.S. — ^"Ou  the  Invertebrata  Pauna  of  tlie  Lower 
Oolites  of  Oxfordshii-e." 

Edmund  Hull,  Esq.,  P.G.S. — "  On  the  Blenheim  Iron-Ore,  and  the  thickness 
of  the  formations  below  the  Great  Oolite  at  Stonesfield." 

Kev.  P.  B.  Brodie,  P.G.S.—"  On  the  Stratigraphical  position  of  certain  spe- 
cies of  Coral  in  the  Lias." 

Bev.  H.  B.  Tristram. — "  On  the  Geological  characters  of  the  Sahara." 

Eev.  J.  P.  B.  Denis,  P.G.S.—;'  On  the  mode  of  flight  of  the  Pterodactyles 
of  the  Coprolite  bed  near  Cambridge." 

Dr.  Daubeny. — "  Remarks  on  the  Elevation  Theoiy  of  Tolcanos." 

T.  Sterry-Hunt,  Esq. — "  Kotes  on  some  points  in  Chemical  Geology." 

W.  Pengelly,  Esq. — On  the  Geographical  and  Chronological  Distribution  of 
Devonian  Fossils  in  Devon  and  Cornwall." 

Dr.  Wright. — "  On  the  Avicula  coutorta  bed,  and  Lovvcr  Lias  in  the  South 
of  England." 

Joseph  Prestwich.— "  On  some  new  Pacts  in  relation  to  the  Section  of  the 
Cliff  at  Mundsley,  Norfolk." 

Dr.  Gcinitz. — "  On  Snow  Crystals  observed  at  Dresden." 

— . — "  On  the  Silurian  Formation  in  the  district  of  Wilsdruff." 

Professor  Harkness. — "  On  the  Metamorphic  Hocks  of  the  North  of  Ire- 
land." 

Captain  WoodaU. — "  On  the  Intermittent  Springs  of  the  Chalk  and  Oolite  of 
the  neighbourhood  of  Scarborough." 

Sir  11.  I.  Murchison. — Exhibited  New  Geological  Map  of  Oxford. 

Dr.  Anderson. — "  Report  on  the  Dura  Den  excavations." 

]\I.  A.  Pavre. — "  On  Circular  Chains  in  the  Alps." 

Professor  Jukes. — "  On  the  Igneous  Bocks  intcrstratified  with  tlie  Carboni- 
ferous Limestone  of  the  Basin  of  Limerick." 
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C.  Moore. — "  Ou  the  Clonteuts  of  three  square  yards  of  Triassic  Drift." 

RcT.  S.  R.  Smith.— "On  the  Bone  Caves  of  Tenby." 

Baron  Francesco  Anca. — "On  two  ncvrly  discovered  Ossiferous  Caves  in 
Sicily  containing  Marked  FKnts,  &c." 

Eev.  AY.  Lister. — "  On  some  Reptilian  Foot -prints  from  the  New  Red  Sand- 
stone, North  of  Wolverhampton." 

Rev.  Prof.  Sedgwick. — "On  the  Geology  of  the  Neighbourhood  of  Cam- 
bridge, and  the  Fossils  of  the  Upper  Greensand." 

Rev.  W.  V.  Harcourt. — ^"Ou  the  Effects  of  Long  Continued  Ileat— shown 
in  the  Iron  Furnaces  of  the  West  of  Yorkshii-e." 

Prof.  Rogers. — "  On  some  Phenomena  of  Metamorphism  in  Coal  in  the 
United  States." 

Prof.  Ferdinand  Ton  Hochstetter.—"  Some  Observations  upon  the  Geological 
Features  of  the  Volcanic  Island  of  St.  Paul,  in  the  Soutli  Indian  Ocean,  Illus- 
trated by  a  Model  in  Relief  of  the  Island,  made  by  Capt.  Cybidz,  of  the 
Austrian  ArtiUery." 

.  — "  Remarks  on  the  Geology  of  New  Zea- 
land, illustrated  by  Geological  Maps,  Drawings,  and  Photographs." 

Rev.  J.  C.  Clutterbuck. — "  On  the  Course  of  the  Thames  from  Lechlade  to 
Windsor,  as  ruled  by  the  Geological  Formations  over  which  it  passes." 

Alphonse  Gages. — "  On  some  Transformations  of  Iron  Pyrites  in  comiectiou 
M  ith  FossO.  Remains." 

WdUam  Molyueux. — "  Remarks  on  Fossil  Fish  from  the  North  Staffordshire 
Coal  Fields." 

W.  Powrie. — "  On  the  Old  Red  Sandstone  and  its  Fossil  Fish  in  Forfar- 
shire." 

Sir  P.  Egerton. — "On  a  New  Form  of  Ichthyolite  discovered  by  Mr.  Peach." 

E.  HuU. — To  Explain  the  Six-inch  Maps  of  the  Geological  Survey. 

Rev.  W.  Symonds. — "  On  the  Selection  of  Peculiar  Geological  Habitats  by 
some  of  the  Rai-er  British  Plants." 

Rjjv.  Dr.  Whewell  and  Prof.  Termaut. — On  the  Kohinoor  previous  to  its 
cutting." 

Dr.  W.  S.  Lindsay. — "  On  a  Recent  Volcanic  Eruption  in  Ireland." 

Sir  D.  Brewster. — "  Details  respecting  a  Nail  found  in  Kurgoodie  Quai-ry." 

J.  A.  Knipe.— "  On  the  TVnedale  Coal-Field  and  Whinsill." 

Rev.  J.  Dingle. — "  On  the  Corrugation  of  Strata  in  the  Vicuiity  of  Mountain 
Chains." 

J.  Price. — "  Ou  Slickeusides." 


The  following  arc  the  chief  Papers  of  geological  bearing  read  in  tlie  other 
Sections: —  ' 

Captain  SheiTard  Osborn,  R.N.,  F.R.G.S.— "  On  the  Formation  of  Oceanic 
Ice  in  the  Arctic  Regions." 

Rev.  F.  O.  ;Morris. — "  On  the  Permanence  of  Species." 

Professor  Daubeny. — "  Remarks  on  the  Final  Causes  of  tlie  Sexuality  of 
Plants;  with  particular  reference  to  Mr.  Darwin's  work  ' Ou  the  Origin  of 
Species  by  Natural  Selection.'  " 
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Professor  Ferdinand  von  Hoclistetter  (Vicuna),  Geologist  of  tlie  Austrian 
Novaro  Expedition. — "Anew  Map  of  llie  Interior  of  the  Noithern  Isla^id  ^f 
New  Zealand,  constructed  during  an  Inland  Joiu'uey  in  1859."  '    \  , '" 

Captain  Sir  Edward  Belcher,  Il.N.,  C.B.— "On  the  Mamifature  of  Stone 
Hatchets  and  other  Implements  by  the  Esquimeaux,  illustrated  by  native  Tools, 
aViTOw-heads,  &c.,  &c."  ':,':/.  ll.ia    atlT    '/J J 

Dr.  James  Hunt. — "  On  the  Antiquity  of  the  Human  iJtacei./'oTTT* M5TO'5 
Professor  Macdonald. — "On  the  Homology  of  the  Vertebrata^  and  itiS' im- 
portance in  Zoology." 

J.  A.  Brorn. — "  On  the  Velocity  of  Earthquake-shocks  in  the  Laterite  of 
India."  _  _       ;,ffooo.9nT 

. — "  On  the  Magnetism  of  certain  Indian  Grani,t)^"gj,gg^gjii  9£[| 

Canon Moseley. — "On the  Motion  of  Glaciers."  niUiVunlmoioAi 

Professor  Buckman. — "Report   on  Experiments  on  the'AlteratKmitdf  tll4 

Specific  Eorms  of  Plants  by  Culture."  '    '  -'  -  ^i^'if  '-':tv..n<4-i 

J.  Gwyn  Jeffreys,  F.R.S.— "Exhibition  of  Opercular Monst*osM4^'^*^fei^i 

Professor  Carus. — "  On  the  Value  of  Development  in  Systematic  Zoology 
aad  Animal  Morpliology." 

G.  Ogilvie,  M.D.— "On  the  Hard  Tissues  of  Pern  Stems."    ^\.^'.^  '.j'fi'lU; 

Dr.  Ogilvie. — "  On  the  Woody  Fibres  of  Flowering  and  Cryptogamic 
Plants." 

Prof.  Hennessy. — "On  the  possibility  of  Studying  the  Earth's  Internal 
Structure  from  Phenomena  observed  at  its  Surface."  '    •'.'-'^ .'' 

"Prof.  Pierce. — "On  the  Physical  Constitution  of  Comets." 

Mr.  W.  E..  Bii't. — "  On  the  Forms  of  Certain  Lunar  Craters  indicative  of  a 
Peculiar  Degrading  Force,  with  Diagrams." 

P.  Lutley  Sdlater,  F.L.S. — "  On  the  Geographical  Distribution  of  Ver- 
tebrates." 


NEW  GEOLOGICAL  MAr  OF  THE  NEIGHBOUEHOOD  OF  OXFOED. 

On  Saturday  the  30th  June,  Sir  R.  I.  Muroliison  drew  the  attention  of  tlie 
Section  to  the  maps  of  the  neighbourhood  of  Oxford  just  completed  by  the 
Geological  Survey,  and  accompanied  by  ex])lanatory  memoirs.  The  area  em- 
braced the  whole  series  of  formations  from  tlie  "Woohvich  and  Reading  scries" 
of  the  Tertiary  system  (Prestwich)  to  the  Lower  Lias,  and  included  the  towns 
of  Banbury,  Woodstock,  Farriugdon,  Wantage,  Thame,  with  Oxford  about  the 
centre  (sheets  13,  45  south-west,  45  nortli-west).  This  district  had  been  sur- 
veyed by  Messrs.  Hidl,  Wliitaker,  Polwhele,  and  Baucrman. 

;Mr.  Hull  then  proceeded  to  give  a  rajiid  sketcli  of  the  most  interesting 
points  recorded  in  the  maps,  dwelling  particularly  on  the  iron-producing  beds 
of  the  Lias,  the  fragmentary  distribution  of  tlie  Portland  and  Lower  Cre- 
taceous groups,  i)articularly  the  sponge-gravels  of  Farriugdon.  With  rel'erence 
to  the  fresh-water  iron-sands  of  Shotover  Hill,  it  Mas  shown  that  they  were 
entirely  isolated  from  the  marine  beds  of  the  Lower  Greeusand  period,  which 
range  from  Culiiam  by  Nuueham  to  Tool-Baldou.  After  much  consideration, 
it  was  deemed  the  less  liazardous  course  to  colour  the  fresh-water  beds  of  Shot- 
over  a.-j  Lower  Grcensand,  under  tiie  supposition  that  they  maybe  an  cstuarinc 
and   marginal  portion  of  tliat  formation,     At  the  same  time,   rccoUecting 
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the  opinions  of  Fitton,  Conybeare,  and  more  recently  of  Professor  Pliillips, 
who  on  a  previous  occasion  had  stated  reasons  strongly  in  favour  of  the 
TV'calden  age  of  these  beds,  the  course  adopted  by  the  geologictil  surveyors 
could,  only  be  considered  provisional. 


,T' 


ON  THE  BLEXHEIM  lEOX-OEE  AJSTD  THE  THICKNESS  OF  THE 
FORMATIONS  BELOW  THE  GEEAT  OOLITE  AT  STONESFIELD, 
OXFORDSHIRE. 

By  Edward  Hull,  B.A.,  F.G.S. 

The  economic  importance  of  the  Liassic  and  Oolitic  iron-ores  is  yearly  ou 
ihc  mcrease,  owing  to  three  causes — the  expansion  of  the  British  hon-trade  ; 
the  local  curtailmcut  in  the  supply  of  the  clay  ironstone  of  the  coal-measures  ;  and 
the  extension  of  the  railway  system,  which  has  rendered  available  iron-ores  far 
removed  from  the  boundaries  of  the  coal-liclds,  and  which  were  almost  unkno\vn 
till  within  the  last  few  years.  Prom  the  "Mineral  Statistics  of  Great  Britain," 
collected  by  Mr.  Hunt,  it  appears  that  in  1S57  the  quantity  of  ore  raised  from 
the  Cleveland,  "Wliitby,  and  Northamptonshire  districts  reached  the  amount  of 
uearly  one  and  a-half  million  of  tons,  or  nearly  one-tenth  of  the  total  quantity 
raised  in  Great  Britain.  It  may  safely  be  predicted  that  ere  long  Oxfordshire 
will  also  rank  as  an  iron  producing  county. 

Blenheim  Iron-Ore. — The  existence  of  highly  ferrugmous  beds  in  the 
direction  of  Banbury  and  Deddingtou  has  been  kuo\ni  for  some  years  back, 
and  they  have  to  a  small  extent  been  quarried  for  smelting.  There  are  two 
varieties,  a  siliceous  ore,  occurring  at  the  top  of  the  sands,  which  form  the  lower 
zone  of  the  Great  Oolite,  and  a  calcareous  ore,  formmg  the  upper  rock-bed  of 
the  marlstone,  or  Middle  Lias.  Diu-iug  the  progress  of  the  Geological  Survey 
in  the  neighbom-hood  of  Woodstock,  the  existence  of  this  latter  ore  was  ascer- 
tained m  several  places,  but  in  particular  along  the  valley  of  the  Cherwell, 
west  of  Charlbui'y.* 

Geolofjical  position. — The  Blenheim  ore  is  identical  in  geological  position  and 
almost  in  its  nature  with  the  Cleveland  ore  of  Yorkslui-e.  It  forms  the  rock- 
bed  at  the  top  of  the  Marlstone,  which  in  Gloucestershu-e  and  elsewhere  pro- 
duces the  tabulated  promontories  which  jut  out  from  the  flank  of  the  oolitic 
escarpment.  At  Fawler  it  rests  upon  soft  sands,  comprising  the  lower  division 
of  the  Marlstone,  and  is  surmounted  by  the  clay  of  the  Upper  Lias.  It  varies 
iu  thickness  from  ten  to  fifteen  feet,  and  is  of  nearly  uniform  composition  through- 
out, except  where  there  occur  bands  of  fossils,  with  an  excess  of  carbonate  of  Ume. 
UTic  shells  are  Marlstone  species,  as  Rhynclionella  tetruhedra,  Terehratala  punc- 
tata, &c. 

Mineral  character. — At  the  outcrop  the  rock  presents  a  rich  ferruginous 
aspect,  but  when  reached  at  positions  where  it  has  Ijeen  protected  from 
atmospheric  uifluences,  its  colour  is  deep  olive  green;  and  the  gradual  change 
may  be  observed  in  blocks  newly  split.  In  its  latter  state  it  appeai-s  to  be 
oolitic  under  the  lens. 

The  character  of  the  ore,  before  oxydization  is  probably  that  of  carbonate 
and  silicate  of  iron,  the  latter  imparting  the  green  tinge  :  when  exposed,  it 
passes  into  a  hydrated  peroxide  of  iron.  The  quantity  of  silica  is  about  1 2  per 
cent.,  and  of  lime  10  per  cent.     Phosphoric  acid  is  only  present  in  minute 

*  As  this  ore  extends  under  the  property  of  the  Duke  of  Marlboroufrh,  I  have  called  it 
"  Blenheim  ore  ;"  and  for  fiu-ther  details  refer  to  the  "  Geology  of  the  couiitrj-  round  Wood- 
stock."   Mem.  Geol.  Survej':  18.57. 
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quantity — O'oo  per  cent.  From  an  analysis  of  nine  samples  made  in  the 
Museum  of  Practical  Geology,  the  average  quantity  of  metallic  iron  was  found 
to  be  about  32  per  cent. 

The  outcrop  of  the  rock  may  be  traced  along  the  valley  of  the  Cherwcll,  at 
Fawler,  on  the  property  of  the  Duke  of  ^larlborough,  where  it  is  now  being 
quaiTied  for  transport  to  South  Staffordshire ;  and  it  is  expected  that  upon  the 
completion  of  the  Worcester  and  Hereford  Railway- 'large  quantities  will  be 
sent  into  the  ii'on-districts  of  South  Wales.     "■-!    iw/jj 

.Thickness  of  the  Fok,m:a.tioxs  belovthb  Geeat.Octlixe,  at  Sxones- 
FIELD. — For  the  purpose  of  ascertaining  the  depth  of  the  iron-bed  below  the 
Stoncsfield  Slate,  the  Duke  of  Marlborough  directed  one  of  the  slate  pits  to 
be  continued  downwards  till  the  ore  was  reached.  This  has  not  been  accom- 
plished, for  on  reaching,  at  a  depth  of  one  hundred  and  twenty  feet,  the  Upper 
Lias  Clay,  the  water  flowed  in  so  plentifully  that  the  sinking  had  to  be 
abandoned.  With  the  assistance  of  a  very  interesting  section  at  the  west  side 
of  the  railway  opposite  Fawler,  we  can  easUy  complete  the  series  of  strata 
down  to  the  Lower  Lias.  ,!t 

Section  in  Slate  Pit  at  ^tpnesfield. 

Thickness.: 

f" .    f-   ("Upper  Zone. — White  limestone  resting  on  calcareous  10  feet 

r\  y\     \  shales  and  marl  witii  Ostrca  Sowerlji/i. 

(.Lower  Zone. — Sandy  Hags,  slates,  and  shelly  oolite, 

with  a  band  of  "  Stoncsfield  Slate  at 

10  feet  from  the  top.     Trirjonia  im- 

pressa,  &c SO  feet 

T  f  .•       ("Upper  Ragstone  or~l  Coarse-grained rubblyooHte, 
Q  ,-,       <  zone  of  Km\xiomtc^>^wii\\.Cl,i/peu!iPlotii,Liniagi/j- 

'    (.Parkinsonii( Wright) 3  bosa,  Trigonia  costata,  &c...  30  feet 

Upper  Lias  Clay,  at  Fawler ; 6  feet 

C 1. — Iron-ore  or  rock-bed    10  to  15  feet 

Marlstone.  \  2. — Sands  with  concretionary  nodules  of  iron- 

(.  ore     15  to  30  feet 

Lower  Lias. — Thickness  unknown ;  but,  judging  from  analogy         l'>>i:lt/    i' 
with  the  above  formations,  not  very  great.  '    '     ''' 

If  we  compare  the  development  of  these  formations  in  this  part  of  Oxford- 
shire with  that  which  they  attain  in  Gloucestershu'e,  we  shall  find  that  tliere  is 
a  great  diminution  in  volume  when  traced  from  their  north- vrestern  outcrop 
towards  the  south-east  of  Eugiaud.  On' former  occasions  I  have  endeavoured 
to  sliow  that  all  the  Lower  Secondary  Formations  undergo  a  similar  degree  of 
attenuation  from  the  north-west  towards  the  south-cast,  in  which  direction  they 
ultimately  disappear.  Tiiis  will  be  illustrated  by  the  following  table  of  com- 
'  ,'e  thicknesses  in  Oxou  and  Gloucestershire : — 

Comparative  Thiclcness  of  Formations. 


Iiiferior  oolite. 

Gloucestersh 
Thickness  in 
201 

ire. 
feet. 

0.vfordshire. 
Thickness  in  feet 
30 

TT         T  •       (Sands  

Upper  Lias    [yj^^j^    

20—50 

380 

250 

Absent. 

6 

Marlstone    

25 

Total  .. 

914 

Gl 
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Tlic  thicknesses  of  the  strata  in  Gloucestershire  are  derived  from  an  accu- 
rately measured  section  in  the  north  flank  of  Bredon  HiU,  except  in  the  case  of 
the  inferior  Oolite,  which  is  taken  from  Leckhampton  Hill.  The  thickness  of 
strata  in  Oxfordsliirc  is  taken  at  Stonestield.  It  embraced  the  region  extcnduig 
from  Banbury  on  the  north  to  the  range  of  the  Chalk  formation  south  of  the 
Thames  valley,  and  from  Farringdon  on  the  west  to  Thame  on  the  east,  Oxford 
occupying  a  central  position.  ]\Ii\  HuU  then  gave  a  rapid  sketch  of  the 
fonnations  from  the  Lower  Lias  up  to  the  Tertiary  deposits  of  the  Wool- 
wich and  Reading  scries,  which  had  been  surveyed  by  himself  and  his  col- 
leagues, Messrs.  Whitaker  and  Polwhele,  dwelling  more  especially  on  the 
jwsition  of  the  iron-beds  of  the  Marlstone,  the  cUstributiou  of  the  Portland 
series,  and  the  LoM'er  Cretaceous  strata  which  occur  in  detached  outlying 
areas  of  small  extent,  and  evinces  the  extent  of  the  denudation  at  severid 
periods. 

The  positions  of  the  fresh-water  iron-sands  of  Shotover  Hill,  which  had 
on  a  previous  day  been  lucidly  described  by  Professor  Phillips,  were 
pointed  out,  and  the  reasons  were  stated  which  had  induced  the  officers  of 
the  Geological  Survey  to  refer  these  strata  provisionally  to  the  Lower 
Greensand,  though  it  was  by  no  means  intended  to  undervalue  the  arguments 
of  Pitton,  Conybeare,  and  Phillips  in  favour  of  the  Wealdeu  age  of  these 
isolated  groups. 


SUMMAEY  OF  PAPER  ON  THE  GEOLOGICAL  SYSTEM  OF  THE 
CENTRAL  SAHARA  OF  ALGERIA. 

By  Ret.  H.  B.  Teistrajt,  M.A.,  F.G.S.,  &c. 

On  leaving  the  Atlas  crest,  and  descending  its  southern  slopes,  we  soon 
come,  upon  "the  secondary  rocks,  which  are  the  prevailing  formation  of  the 
whole  country  between  the  Atlas  and  Laghonat.  Tliis  district  for  about  four 
hundred  miles  due  south  is  rocky,  and  with  mountain-ranges  running  for  the 
most  part  in  parallel  lines  north-east  and  south-west.  The  southern  slopes  of 
the  Atlas  chain  rise  from  a  depression  which  in  several  parts,  especially  to  the 
south  of  Tunis,  is  many  feet  below  the  level  of  the  Mediterranean.  From  tliis 
depression  the  Sahara  is  for  the  most  part  a  system  of  endless  terraces,  some 
of  which  are  only  a  few  miles  apart,  while  others  are  expanded  into  plains  of 
from  50  to  100  iuiles  in  width,  and  which,  so  far  as  my  observations  and  the 
information  I  could  gather  from  native  caravans  and  a  trustworthy  guide, 
extended  in  an  unbroken  series  to  within  three  days'  jouniey  of  Timbuctoo,  when 
the  traveller  will  probably  find  himself  on  the  northern  watershed  of  the  valley 
of  the  Kiger. 

As  we  advance,  on  every  stage  is  written  the  record  of  the  retiring  ocean, 
which  gradnaUy,  by  the  elevation  of  its  southern  shores,  was  driven  back  and 
back  to  the  northward,  till  the  last  lon^  inlet  from  ihe  gulf  of  Cabcs  to 
Tuggurt  was  drained  and  evaporated,  leaving  its  traces  in  the  salt  plains,  and 
occasional  moisture  of  the  AVed  Khir  and  Cholt  el  Melah — the  ancient  Lake 
Ti'itonis. 

There  are  several  singular  exceptions  to  the  coiu-se  of  the  mountain-ranges 
above  mentioned,  which  are  generally  the  local  causes  of  the  oases. 

Thus  at  Laghonat  we  find  several  elliptical  basms  of  diminishing  size  piled 

one  on  another.     The   lowest   and  largest   rests   on  the   fiat  surface  of  the 

secondary  rock,  which  is  the  base  of  the  shale  system.     Several  great  fissures 

which  pervade  all  these  super-imposed  basins,  allow  the  water  to  percolate.     It 

VOL.    III.  2   Q 
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then  rests  on  the  irapcrincahlc  rock,  draining  through  a  very  thin  stratura  of 
gravel  or  sand  into  any  depressions,  whence  it  is  raised  by  artesian  wells,  and 
creates  an  oasis. 

Erom  the  Sebaa  Rons  to  Laghonat,  all  these  langes  appear  to  belong  to  the 
lower  chalk  J'onnation.  Limestone  predominates,  and  forms  the  ridges  of  the 
Sahari,  Senalba,  and  Djellal  mountains.  It  is  of  saccharoid  structure,  and  of 
a  .variable  colour,  generally  greyish  white.  In  many  of  the  plains  there  is 
sandstone,  sometimes  hai'd,  and  at  otlier  times  so  soft  as  to  yield  to  the  pressure 
of  the  hugers.  This  sandstone  encloses  nodules  of  flint  of  various  colours 
and  semi-transparent.  By  dis-aggregation  they  become  detached  fj'om  the  softer 
medium  in  which  they  were  embedded.  As  the  wind  sweeps  the  sand  they 
form  shingly  beaches  of  pebbles,  mauy  of  them  of  a  pretty  chalcedony,  which  is 
exported  in  some  quantity  to  Paris. 

The  upper  deposit  of  limestone  is  marked  by  regular  beds  of  gypsum  of  vast 
extent,  which  ai-e  found  in  every  district  of  the  Sahara,  but  never  in  the 
secondary  formation  of  the  Atlas  region. 

South'of  Laghonat,  the  fm-thest  French  outport,  we  came  upon  a  shallow 
alluvial  deposit  of  the  very  latest  tertiary  and  diluviau  formation.  Near  the 
mountains  this  is  often  composed  of  rolled  pebbles  in  a  limestone  matrix.  On 
the  plains  it  is  a  white  calcareous  rock,  a  sort  of  crust  very  hard  at  the  sur- 
face, but  soft  and  friable  l^elow,  where  it  is  mixed  with  green  or  grey  clay,  and 
encloses  many  crystals  of  gypsum. 

The  diluvian  formation  may  be  traced  more  or  less  distinctly,  I  believe, 
between  all  the  ranges,  even  as  far  north  as  the  Zahrez,  near  Djelfa, 

I  was  particularly  struck  by  the  fact  that  several  of  my  fossil  shells  from  these 
su])erfieial  deposits  proved  specilically  identical  with  fresh-water  tertiary  fossils 
from  the  region  of  the  Black  Sea.  'May  not  further  research  perhaps  reveal 
that  at  no  very  distant  geologic  epoch  a  vast  chaia  of  fresh-water  lakes,  sunilar 
to  those  of  North  America  at  the  present  day,  extended  from  the  plateaux  of 
the  western  Sahara  as  far  as  the  neighbourhood  of  the  Caspian  ? 

The  basin  of  the  M'zab  country  further  still  to  the  south  supplied  me  only 
with  a  few  fossils,  apparently  miocene. 

In  t^u•ning  from  the  M'zab  southwards  to  Waregla,  and  thence  north-east 
towards  Tuggurt  and  the  Gulf  of  Cabes,  the  geological  system  appears  to  be 
the  same,  but  with  fewer  distinct  little  basins,  and  with  more  extensive  dilu- 
vian deposits. 

As  far  as  we  could  trace  them,  the  basins  are  generally  horizontal  up  to 
Biskra  in  tlie  north,  and  Gufza  in  the  east,  or  very  slightly  inclined,  consisting 
of  {dternatiug  beds  of  greensand  (?),  gypsum,  and  clay.  These  beds  extend 
almost  without  mterruption,  or  with  very  slight  depressions,  from  latitude 
thirty-one  degrees  north  to  thirty-hve  degrees  north,  and  from  longitude  live 
degrees  east  to  nine  degrees  east. 

I'he  most  interesting  ])ortion  of  this  district  is  the  Wed  R'hir,  a  loug  line  of 
depression  sloping  fiom  the  Tonareg  desert,  latitude  thirty  degrees  north,  and 
lougitudc  live  degrees  east  (circitu),  with  its  surface  occasionally  moistened  by 
salt  lakes,  but  without  any  springs  of  fresh  water,  yet  ali'ordiug  at  intervals 
throughout  its  whole  extent  a  ncvcr-failiug  supply  of  sweet  water,  jhrougli 
artesian  wells  penetrating  the  upper  Hmestone.  An  immense  po])ulation  is 
supported  by  this  Wed  R'hir,  which  is  for  many  days'  journey  one  continuous 
line,  of  oases,  such  as  El  Marier,  Tamerna,  Tuggurt,  Tcmafin,  and  after  a 
furtlier  inten^al,  in  which  its  traces  are  lost,  it  reappears  in  the  oases  of 
N'Goussa  and  Wangla,  and  gradually  is  lost  in  the  highlands  of  the  south. 
Ikit  it  is  probable  that  even  here  the  subterranean  course  of  the  water  ciui  be 
traced,  and  tliat  the  Tonareg  owe  their  means  of  subsistence  to  then-  knowledge 
of  wells  on  this  line.  ^  I 
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The  Wed  Il'liir  terminates  in  the  Chotfc  I^Ielr'liir,  a  depression  probably 
righty  feet  below  the  IMeditemuiean  sea-level,  and  the  lowest  point  of  the 
uiiole  Sahara.  This  basin  extends  eastwards  to  the  Chott  el  Melah  (Lake  Tri- 
tonis),  at  a  greater  elevation,  bnt  yet  scarcely  rising  to  the  sea-level,  from 
which  it  is  separated  by  some  thirty  miles  of  sand-hills  and  rocks. 

Proceeding  northwards  of  the  Meli'hir,  we  rapidly  lose  all  traces  of  the 
dilnvian  deposits,  and  come  npon  the  chalk,  chalk-marl,  and  grcensand  hi 
regular  succession,  dipping  generally  southwards.  The  three  southernmost 
ridges  of  the  Mons  Aures,  viz.,  the  Djebel  Checha,  the  Dj.  Khaddon,  and 
Dj.  Araar,  present  ns  with  these  three  stages  of  the  cretaceous  group  in. 
order. 

When  we  advance  to  the  north  of  Biskra,  the  bomidary  between  the  Till  and 
the  eastern  Sahara,  the  mountains  are  composed  of  masses  of  numinnlite  Hrae- 
stone,  with  bands  of  gypsum  and  occasional  irruptions  of  rock-salt,  mixed  with 
layei-s  of  marl.  One  of  these  mountains  of  rook-salt  has  Ijeen  described  long 
since  by  Dr.  Shaw — that  of  El  Outaia. 

There  are  many  salt  deposits,  sometimes  masses  of  isolated  rock-salt,  per- 
fectly pure,  of  many  hundred  yards  in  circumference,  as  at  Hadjera  el  Melil, 
(or  Kochers  de  Sal),  more  frequently  in  the  form  of  layers  or  incrustations  on 
the  plains  near  tlie  Chotts,  or  beds  of  evaporated  lakes.  Some  of  the  isolated 
rock-salt  hUls  have  been  suggested  to  have  been  eruptions  of  argillaceous  mud, 
gypsum,  and  rock-salt  across  the  secondary  and  tertiary  deposits. 

In  snch  a  country  as  the  Sahara,  we  cannot  expect  to  find  much  mineral 
wealth,  beyond  the  salt,  gj-psum,  and  natron.  There  is  a  quaiTv  of  oxide  of 
manganese  in  the  Djebel  Trisgrarine,  traces  of  lignite  and  carbonized  trees  at 
Ain  el  Ibel,  and  may  hot  springs — -some  pure,  otliers  strongly  impregnated  with 
chlorine.  The  temperature  of  one  of  these  I  found  to  be  one  hundred  and 
twenty-five  degrees  Fahrenheit,  of  others  from  seventy-five  to  ninety-live  dcgTces 
Fahrenlieit.  In  one  of  the  latter  were  swarms  of  a  little  fish,  Cyprinodo7i 
dispar,  also  found  in  the  warm  springs  of  Egypt. 


OX  THE  INVERTEBEATE  FAUNA  OF  THE  LOWER  OOLITES  OP 
OXFORDSHIRE. 

By  J.  F.  Whiteaves,  F.G.S. 

The  author  remarked  that,  although  the  physical  geology  of  tlie  ucighboui- 
hood  of  Oxford  was,  witli  some  exceptions,  tolerably  well  understood,  com- 
paratively little  was  knoAvn  with  respect  to  its  palaeontology,  especially  that 
part  relating  to  the  invertebrate  division  of  the  animal  kingdom.  The  only  ex- 
ception he  was  aware  of  was  a  detailed  list  of  the  fossils  of  the  Stonesfield 
slate  in  the  volume  of  Oxford  Essays  for  1S.55,  by  Professor  Phillips,  and  to 
this  list  the  author  was  enabled  to  add  twenty-seven  species  of  shells,  which  he 
enumerated. 

Near  the  Kirtlington  Station,  on  the  Great  Western  Railway,  several 
fine  sections  of  the  upper  beds  of  tlie  Great  Oolite  are  remarkably  well 
exibitcd;  and  in  deep  cuttings  on  the  Oxford,  Woreoster,  and  \V^)lverhampton 
railway,  between  the  Handborongli  and  (Jliarlbury  Stations,  tlie  lower  lieds  of 
the  same  formation  may  be  conveniently  studied.  The  fossils  procured  from 
these  beds,  including  the  Stonesfield-slatc,  were  one  lumdred  and  thirty-five 
species,  of  whicli  one  hundred  and  twenty-eight  were  shells,  four  echiuodermata, 
three  corals,  and  one  Bryozoon.  This  list  seemed  to  the  author  especially 
hiteresting,  as  tending  to  remove  the  isolation  of  the  Miuehiuhamptou  fauna, 
<md  to  prove  that  shells,  &e.,  previously  detected  only  on  the  Cotswolds,  were 
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ill  I'eality  widely  distribvited  throughout  Great  Britain.  The  same  zoological 
features  characterized  both  the  Great  Oolite  of  the  Cotswolds,  and  the  same 
formation  m  the  uciglibourhood  of  Oxford,  these  features  being  principally  the 
I'arity  of  the  cephalopoda,  and  the  comparative  abundance  of  carnivorous  uni- 
valve shells.  Five  of  these  shells  had  not  previously  been  detected  in  this  for- 
mation, and  eight  were  new  to  science.  Mr.  Whiteaves  then  read  a  list  of  the 
fossils  of  the  Forest  Marble  and  Cornbrash,  collected  at  Islip  and  Kidlingtou. 
These  lists  comprised  one  hundred  and  twenty-six  species.  With  regard  to 
the  Cornbrash,  he  remarked  that  a  careful  study  of  the  fossils  of  that  forma- 
tion, whether  in  Oxfordshire,  in  Yorkshire,  to  on  the  Cotswolds,  seemed  to 
him  by  no  means  favourable  to  the  theory  of  Pi'ofessor  Buckman,  that  the 
Cornbrash  assemblage  of  fossils,  on  the  whole,  more  closely  resembles  the 
series  from  the  Inferior  than  that  from  the  Great  Oolite.  Comparing  the  col- 
lection formed  in  Oxfordsliire  with  the  fossils  of  the  same  formation  at  Scar- 
borough, as  catalogued  by  ]\Ir.  Beau,  we  see  that,  although  there  exists  a 
general  resemblance,  yet,  on  the  whole,  this  is  not  so  great  as  we  might  have 
supposed,  and  that  each  district  possesses  several  species  apparently  pecirliar 
to  it — ^many  Yorkshire  species  being  probably  absent  in  Oxfordshire,  and 
vice  versa.  Ammonites  and  Belenmites  are  remarkably  rare,  too,  in  both 
the  Cornbrash  and  Forest  Marble.  Mr.  Whiteaves  has  in  his  cabinet  up- 
wards of  three  hundred  species  of  fossils,  in  the  finest  preservation,  collected 
by  hhnself  in  the  neighbourhood  of  Oxford  :  of  these,  thirty  species  are  new, 
the  majority  of  which  are  about  to  be  published  by  the  PalfcontogTaphical 
Societv. 


■bN    SOME   KEPTILIAN   FOOTPRINTS    PEOM  THE    NEW   EED    SANi). 
STONE  NORTH  OP  WOLVERHAMPTON.  ■ 

r,\'    ■,•,'      ,-,',-.j.|    ■:■■■■   r,,    :,;,,-     ,BfT,  KEy,  i^ll'   I^ISTEK.  ■yll"  "" 

Tlie  ohject  of  this  paper  is  simply  io'  announce  the  discovery,  not  so  mntTt'df 
new  fossihremains,  as  of  some  already  kno-rni,  but  found  in  a  fresh  locality  ; 
some  of  them  are,  however,  believed  to  be  new.  They  consist  of  foot-prints  of 
the  Ghch-ofherhui),  or  Laljjr'nithodon,  the  R/ri/nroscnn-m,  and  of  another  animal, 
with  which  the  author  is  not  acc^uaiuted,  but  which  he  is  inclined  to  think  was 
a  bird. 

Hitherto  the  remains  of  the  Labyrinthodon  have  only  been  found  in  War- 
wickshire and  the  north  of  Cheshire,*  and  the  Rhjoicosaurus  in  Ihe  Grinshill 
quarry,  near  Shrewsbury.  The  remains  now  discovered  have  been  met  with  in 
Stailbrdshire,  in  a  quarry  of  the  New  lied  Sandstone,  just  witliin  the  borders 
of  the  Bed  Llarl,  wliich  caps  the  quarry,  at  a  place  about  six,  miles  norlh  of 
Wolverhampton,  in  the  parish  of  Brewood,  on  the  road  between  "The  Stone 
House"  and  Somerford.  "  The  Stone  House,"  which  is  given  on  the  Ordnance 
Map,  is  near  to  Chillingi  on  Avenue  Gate,  and  Avithin  two  hundred  yards  of  the 
quarry.  The  bed  in  whicli  they  occur  is  about  twelve  feet  from  the  surface. 
One  of  the  slabs  was  so  thickly  covered  with  foot -prints  rescm])ling  tliosc  of 
the  Bhyncosaurus  as  necessarily  to  convey  the  idea  that  the  animals  which  made 
1  hem  must  have  been  very  numci'OTis  on  the  spot.  These  were  smaller  than 
most  of  t  he  others  of  the  same  kind,  ])eing  only  from  tlirec-fourths  of  an  inch 
to  an  nick  in  length.     This -slab  was  unfortunately  removed  before  I  had  an 

,.,'  . t^. ;,.,;.., .t  .. -.f: -rtMrd  ,r,, „.-)., ,1,  -iH'hMrnlE  ;• 

•  Tliis  stntement  was  Correeteil  by  Mr.  null,  of  tlio  Oovovnmont  Sui-vey,  Who  named  two  or 
three  ft-CHli  localities  in  which  the  reinaiiiK  of  the  Ijiihyriritliodon  have  been  discovered,  but  tho 
names  of  these  places  have  not,  as  1  luulerstood,  been  published.  '  •         ■  '   '■ 
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opportunity  of  rc-cxainiuiug  it,  but  I  have  a  strong  impression  tliat  the  tracks 
■were  those  of  a  number  of  young  auimalsj  they  were  so  very  luiiform  in  size 
and  shape. 

Some  of  the  foot -prints  of  the  Labyrinthodon  are  ten  inches  in  length,  those 
of  the  Rhpicosaurus  are  from  one  to  two  inches.  The  latter  vary  a  good  deal 
in  sha])c,  the  toes,  three  in  number*,  of  some  of  them  being  straight,  while 
others  are  curved  outwai-ds,  like  a  bird's  claw,  half-elosed,  and  then  pressed 
down  laterixlly  on  a  flat  surface.  The  nail,  which  is  very  distinct,  is  broad  iu 
proportion  to  its  length,  hooked,  and  sharp  at  its  point,  and  turned  out  iu  the 
same  direction  as  the  toe.  When  questioned  at  Oxford  as  to  whether  the 
author  had  detected  any  signs  of  articidations  or  phalanges,  he  answered  iu  the 
negative ;  but  on  re-examiuiug  the  impressions,  he  is  strongly  inclined  to  tliuik 
that  the  latter  may  be  seen,  and  that  they  are  thi-oe  in  nmnber  in  the  outer 
toe,  ])ut  he  feared  to  speak  of  the  others.  Most  of  the  footprints  terminate 
somewhat  abruptly  behind,  Init  one  of  them  is  prolonged  in  tliat  du-ectiou, 
more,  however,  in  the  shape  of  an  elongated  lieel  than  of  a  hinder  toe. 

In  all  these  foot-prints,  which,  though  dilYeriug  somewhat  in  form,  he  re- 
gards as  those  of  Ehyncosauri.  The  outer  toe  is  invaribly  the  longest,  the 
second  somewhat  shorter,  and  the  third  shorter  still.  But  in  one  of  the  im- 
pressions this  is  not  the  case,  the  middle  toe  being  the  longest,  as  iu  the  case 
of  birds,  and  he  is  therefore  strongly  incUued  to  think  that  the  impressions  are 
really  those  of  a  bird;  but  the  toes  are  broader  iu  proportion  to  theii-  length 
than  are  those  of  hlrds  generally,  being  one  inch  and  hve-eighths  in  length,  and 
five-eighths  of  an  inch  in  breadth,  the  two  side  toes  being  broader  than  the 
middle  one.  There  is  another  impression  which  much  resembles  this,  four 
inches  beliind  it,  measuring  from  the  back  of  the  one  to  the  front  of  the  other, 
and  he  believes  both  belong  to  the  same  auiuuil ;  but  the  second  has  been 
somewhat  interfered  with  by  the  foot-prints  of  another  animal  which  has  crossed 
it,  and  he  caimot  thus  speak  positively  upon  the  point,  but  he  believes  he  may 
ailirm  that  these  two  are  single  and  alternate. 

lie  lias  recently  learnt  from  the  workmen  engaged  in  this  quarry  that  the 
same,  or  similar  impressions  have  been  also  found  iu  another  quarry  about  a 
mUe  distant  from  this,  bat  he  has  not  yet  seen  them. 

It  may  be  added  tliat  the  ripple -marks  are  very  beautifully  preserved  on 
some  of  the  slabs,  and  so  are  also  tlie  imprints  of  rain-drops ;  M'hile  in  many 
cases  tlie  amount  of  sand  deposited  by  each  tide  is  reacUly  discovered  by  the 
thickness  of  its  layers,  which  lie  one  on  the  other,  and  which,  by  means  of  the 
ripple-marks,  show  also  the  direction  of  the  wind,  or  the  ciu-rents  of  water,  at 
the  time  they  were  deposited. 


lON'THE  GEOGRAPHICAL  AND    CHRONOLOGICAL  DISTRIBUTION  OF 
THE  DEVONIAN  FOSSILS  OF  DEVON  AND  CORNWALL. 

.!  By  W.  Pengelly,  F.G.S, 

.  The  author  stated  tliat  if  we  adopt  the  classification  of  Professor  Scdgwickf, 
vre  have,  in  the  districts  imdcr  consideration,  what,  as  a  matter  of  convenience, 
may  be  called  live  fossilifcrous  Devonian  areas,  namely,  a  deposit  of  the  age  of 
the^  "  Plymouth  group"  in  each  of  the  districts.  South  Devon,  North  Devon, 
and  Cornwall,  and  one  of  the  "Barnstaple"  age  iu  each  of  the  two  latter. 

*  On  a  slab  of  Red  Sandstone,  in  the  Manchester  Museum,  tliore  axe  footprints  which  much 
resemble  these,  but  in  which  the  toes  are  ./oki-  in  number,  the  side  toe,  as  in  the  pre»eut 
instiuice,  being  the  loiiffest,  and  the  otlicr  three  each  shorter  than  the  other. 

t  Quar.  Joui-.  Ucol.  Soc.,  vol.  viii.,  p.  3—11. 
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Throughout  his  paper  he  spoke  of  thein  as  "LoTrcr  South  Devon,  Lo^cr 
North  Devon,  Lower  Cormvall,  Upper  North  Devon,  and  Upper  Cornwall," 
but  stated  that  he  applied  the  terms  "  Upper"  and  "  Lower"  to  the  rocks  of 
Devon  and  Cornwall  as  a  matter  of  convenience  merely,  and  not  as  embodying 
or"  implying  any  opinion  respecting  the  co-ordination  of  these  rocks,  Avith 
deposits  of  the  Devonian  age  elsewhere. 

Eighty-seven  per  cent,  of  the  fossil  species  found  in  them  are  peculiar  to  one 
or  other  of  the  iive  areas.  Hanged  in  the  order  of  their  specific  fossil  wealth, 
whether  total  or  peculiar,  they  stand  tlms,  in  descending  order :  Lower  South 
Devon,  Upper  North  Devon,  Upper  Cornwall,  Lower  Cornwall,  and  Lower 
North  Devon.  There  is  a  greater  number  of  species  common  to  Devonshire 
and  the  Devonians  of  strata  of  continental  Europe  than  to  the  five  areas.  If 
the  entire  number  of  species  found  in  the  district  under  consideration,  be  put 
as  =  one  tliousaud,  we  have  twenty-one  derived  from  the  Silurian,  eight  hun- 
dred and  six  peculuir  to  the  Devonian,  and  one  huucU-ed  and  seventy-three 
which  passed  over  to  the  Carboniferous  age. 

The  latter  part  of  the  paper  was  occupied  with  the  discussion  of  various 
hypotheses  respecting  the  cause  of  the  peculiarities  of  distribution  which  had 
been  described. 


blSr  THE  AVICTJtiA  COXTOETA  BEDS,  AXD  LOWER  LIAS  OF  THE   , 

•.•■■'-  ,.   ■,,j.i.fM-,  ■:.,  ,        SOUTH  OF  ENGLAND. 

By  De.  Tuoms  Weight,  F.E.S.E.,  F.G.S. 

The  object  of  this  paper  was  to  show^  that  the  beds  known  as  the  "black 
shales  with  the  bone-bed"  which  rest  upon  the  grey  marls  of  the  Keuper  con- 
tained a  fauna  which  was  special  to  them,  and  that  many  of  the  species  were 
identical  with  those  found  in  the  Upper  St.  Cassian  beds  of  Germany,  and  tlie 
Kassen  strata  of  the  Tyrol.  Dr.  Wright  described  detailed  sections  of  the 
"  Avieula  cortorta  beds"  at  Garden  Clitf,  near  Westbury-on-Severn,  which  he 
considered  as  the  l^cst  type  in  England,  at  Wainlode  cliiF  on  the  Severn,  at 
Aust  cliif  on  the  Severn,  at  Penarth  near  Cardiff,  and  at  Watchet  near  St. 
Quartock's  head,  the  railway  cuttings  at  Uphill  and  Saltford,  and  sections  of 
the  same  beds  at  Binton  and  "Wilmcole,  in  Warwickshu-e,  were  described. 
Nearly  the  same  physical  conditions  prevailed  in  the  deposition  of  all  these 
beds.  The  fauna  was  limited  as  to  the  number  of  species,  but  aljuudant  as  to 
individuals.  Fedeii  Valonieusis  (Befr.),  Acicula  contoda  (Fortl.),  Cardium 
rhelicuiii  (Mor.),  Pollastra  arenicola  (Strick.),  were  found  in  nearly  all  these 
beds.  The  "  bone-bed"  was  likewise  well  exposed  in  many  of  these  localities. 
The  fishes  of  the  "  bone-bed"  had  long  ago  been  referred  by  Prof.  Agassiz,  Sir 
Philip  Egerton,  to  species  which  were  found  in  the  Trias,  and  the  Molluscous 
fauna,  as  far  us  it  was  known  in  England,  was  special  to  this  zone,  for  these 
reasons  many  geologists  consider  the  "  Avieula  coutorta  beds"  as  the  upper 
fossiliferous  portion  of  the  Trias  rather  than  as  the  basement  beds  of  the  Ijias. 
The  question  was  an  interesting  one,  inasmuch  as  fossil  manuualian  teeth  of 
Microksfen  had  been  found  in  the  "  bone-bed"  of  Gennany  many  years  ago,  and 
recently  Mr.  Moore  had  discovered  them  in  a  deposit  of  the  same  age  near 
Frome. 

The  Lower  Lias  may  be  divided  into  six  zones  by  the  ammonites  contained 
in  each  of  these  sub-divisions;  the  lowest,  No.  1,  contains  Amnwmtes planorbis 
(Sow.)  in  great  abundance ;  this  zone  is  viell  exposed  at  Street,  in  Somerset- 
shire, at  Up  Lyme,  near  Ijynie  Regis,  at  Watchet  and  Penarth,  and  in  War- 
wickbhiie  and  Glouceslcrsliirc  in  several  localities,  all  the  fine  Eualiosauxian 
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remains  from  Street,  now  in  llie  British  and  other  museums,  were  collected 
I'rom  this  zoue,  together  with  the  remarkable  Plesimaiffus  megarcplialas 
(Striteh),  of  which  only  two  specimens  were  kuowii,  the  one  contained  in  the 
Ijristol  Museum,  and  the  other  in  the  Warwick  Aluseum. 

The  zoue  of  Auiiuonifes  anfjulufus  (Schoth.),  which  forms  so  important  a  sub- 
division of  the  Lower  Lias  of  France  and  Belgium,  and  contains  in  these  coun- 
ties so  rich  a  fauna,  is  represented  m  England  by  a  few  characteristic  ammonites 
only,  it  is  exposed  in  the  Harbury  cuttuig  near  War^vick,  from  whence  most  of 
our  s])ecimens  have  been  obtained. 

2ud.  Tlie  zoue  of  AinmouUes  Bucklandi  is  well  exposed  in  the  Church  cliff 
of  Lyme  Regis,  hi  the  Harburg  cutting,  in  various  sections  in  Somei-setshire, 
as  at  Saltford,  and  near  Batli,  and  in  Gloucestershire  and  Glamorgaushire, 
This  zone  contains  many  species  of  ^Vuimonites,  as  A.  Backlancli,  A.  rotiformis, 
A.  Greenoughi,  and  A.  tortUis,  and  A.  Convyheari,  with  Lima  ffigantea,  and  Gri/- 
2)hac(  areuatu. 

3id.  The  zone  of  Ammonites  Tunieri  contains  many  of  the  Lyme  Regis 
sauriaus,  as  Ichthyosaurus  plati/odon,  associated  with  Am.  semicostatus  (Y.  and 
B.),  and  A.  Bownardi,  and  Pentacrinus  tuberculatus  (Mill). 

■1th.  Tlie  zone  of  Ammonites  obtimis  is  best  shown  at  Lyme  Regis,  between 
Broad  Ledge  and  Cornstone  ledges,  near  Charmouth.  Its  beds  are  very 
fossihferous ;  here  are  found  Am.  ohtusiis,  A.  stellaris,  A.  planicosta,  and  A. 
Di(dreJisien.  This  z(me  was  exposed  in  Gloucestershire,  in  the  cuttings  of  the 
Bristol  and  Birmingham  railway,  and  at  Bredon,  in  Worccsterslme,  a  large 
assemblage  of  its  eephalopods  was  found. 

5th.  The  zone  of  Ammonites  o.ri/notus  is  found  near  Black  Venn,  at  Lyme, 
and  in  the  vale  of  Gloucester,  Am.  oxynotus,  A.  bifer,  A.  lacitnatusy  lie  in  this 
zone. 

6th.  The  zone  of  Ammonites  raricostatns  is  weU  seen  at  Lyme  Regis,  in  the 
vale  of  Gloucester,  and  at  Robin  Hood's  bay,  in  Yorkshire.  The  beds  belong- 
ing to  this  and  the  preceding  zone  are  very  ferruginous,  and  many  of  their 
fossils  are  preserved  with  ditheulty. 

Ilippopodium  ponderos^um,  Gn/phcca  ol)Iiqnata,  and  a  thin  band  of  corals 
occupy  the  upper  beds.  With  these  are  associated  many  other  nioUusca  and 
Feiihjcrinus  scalaris.  Am.  armatus,  A.  deiitinodus,  and  A.  varicostatus  lie  toge- 
ther in  the  lower  beds  of  the  zone. 


OX  THE  METAMORPHIC  ROCKS  OF  THE  NORTH  OP  IRELAND. 
By  PKorESSOR  Hj.rkness,  F.R.S. 

On  referring  to  the  geological  map  of  L-eland,  by  Sir  Richard  Griffiths,  Bart., 
it  ^vill  be  seen  that  a  large  area  in  the  north  of  Ireland  is  occupied  by  rocks  of 
a  metamoriiliic  uature.  "These  rocks,  well  exhiljited  in  the  county  of  Donegal, 
are  composed  of  mica-schists  and  quartz-rocks,  vhich  arc  seen  occupying  well- 
nuukcd  districts  in  this  jiart  of  Ireland.  These  mica-schists  and  (juartz-rocks 
m-e  subject  to  great  contortions,  and  have  a  prevaihng  south-east  dip  in  the 
north  of  Ireland.  The  relative  position  which  these  rocks  bear  to  each  other 
is  well  seen  in  a  section  of  about  twenty  miles  along  the  coast,  between  Inish- 
owcn  head  and  Mulin  head,  the  extreme  north  point  of  Ireland.  Ahhough  the 
mica-scliists  and  quartz-rocks  are  several  times  repeated  in  this  section,  the 
result  of  great  flexures  and  contortions,  the  section  shows  that  quartz-rocks 
ai-c  the  oldest  rocks  of  this  portion  of  Ireland,  and  that  they  arc  conformably 
overlaid  by  the  mica-schists.  An  anticlinal  axes  occurs  among  those  mcta(- 
morphic  rocks  a  little  south  of  MiUin  head,  and  on  the  north  side  of  this  axis. 
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where  ilic  liighcr  strat.i  reposing  on  the  qnartz-rocks  are  seen,  flaggy  gneiss 
occurs,  the  representatives  of  tlie  rocks  termed  mica-slate  on  tlie  south ;  but 
■vvhieli,  from  the  abundance  of  chlorite  contained  in  them,  have  a  greater  affinity 
to  the  clilorite  slates  of  the  south-west  of  the  Grampians  than  to  tme  mica- 
slates.  Tlie  arrangement  and  lithologieal  nature  of  the  rocks  in  this  portion 
of  Ireland  bear  great  resemblance  to  the  higher  members  of  the  quartz-rocks 
with  their  succeeding  flaggy  gneiss  of  the  west  of  Sutherland,  as  described  by 
Sir  Koderiek  Murchison,  and  induce  the  conclusion  that  in  the  former  area  the 
equivalents  of  the  latter  occur. 


ON  TWO  NEW  OSSIFEROUS  CAVES  DISCOVERED  IN  SICILY  IN  1859. 
By  Baron  Anca  de  Maxgalviti. 

Since  the  fourteeth  centniT  caves  contaming  fossil  bones  have  been  kmvm 
in  Sicilv ;  but  these  were  regarded  up  to  the  sixteenth  century  as  belonging  to 
giants,  "^the  supposed  first  inhabitants  of  the  island.  The  caves  which  have 
hitherto  been  explored  are  six,  to  which  are  now  to  be  added  two  others  dis- 
covered by  the  author  in  IS 5 7.  The  locality  of  one  of  these  caves  is  Mon- 
dello,  at  the  northern  extremity  of  Mount  'Gallo,  to  the  west  of  the  city  of 
Palermo.  It  bears  the  name  of  Grotta  Perciata,  because  it  is  hollowed  out 
from  both  sides.  The  exposure  of  the  cavern  is  towards  the  north-east ;  its 
length  twenty-four  metres  ;  its  breadth  thu'ty  metres ;  its  elevation  above  the 
sea"forty-nine  metres ;  and  its  distance  in  a  straight  line  from  the  shore  one 
hundred  and  sixty-seven  metres.  The  mountain  is  of  Hippiorite  limestone, 
like  the  other  mountains  which  encircle  the  basiu  of  Palermo.  It  was  known 
that  the  cave  contained  fossil  terrestrial  and  marine  shells,  but  it  was  not  sus- 
pected that  it  coutained  also  fossil  bones  mitil  the  author  found  them  after 
very  careful  search.  He  found  also,  mixed  with  the  bones  and  shells,  flints  and 
agate  having  the  form  of  weapons,  apparently  of  human  workmanship. 

The  animals  to  which  the  fossil  remains  belong  are  the  following  :— 

Mammalia.— One  or  two  species  of  deer ;  hog  (probably  Sus  scrofa)  ;  a  soli- 
ped  pachydenn  (probably  an  ass). 

Birds.— A  species  u.ndetermined. 

ISIakixe  Shells. — Patella  ferruglnea  or  Lamar/cii,  P.  tidgata,  Monodonta 
fragarioides,  Murex  brandaris,  Fmus  ? 

ijAXD     Shells.— 7/e//.r   aspersa,   II.    MazzullU,  H.    vermicidata,    BuVwms 

decollati'.fi.  ,  o-  -i 

The  second  and  most  interesting  cave  exists  in  the  north  part  of  Sicily,  near 
the  village  of  Acque  Dolce,  and  exactly  at  the  foot  of  Mount  San  Pratello. 
It  is  kno^wn  under  the  name  of  the  "  Grotte  San  Teodoro."  Its  entrance  is 
exposed  to  the  north-east,  and  its  elevation  above  the  sea-level  is  sixty-five 
metres  ;  its  distance  from  the  shore  one  thousand  forty-one  metres.  The  rock 
of  which  ]\Iount  San  Pratello  is  composed  is  also  Hippurite  limestone,  but  at 
the  base  of  the  hill,  not  much  more  than  ninety-seven  metres  from  the  shore, 
and  ten  metres  above  the  sea,  is  seen  a  limestone  which  the  author  suspects  to 
belong  to  the  Post-pliocene  formation.  The  cave  penetrates  uito  the  interior 
of  the  mountain  to  a  depth  of  seventy  metres.  Its  width  at  the  entrance  is 
lifteen  metres,  but  it  enlarges  to  nineteen  metres  in  the  middle.  The  roof  is 
high  and  sloping,  but  without  any  appearance  of  "chimneys"  or  openings  pass- 
wj:  outwards  to  the  exterior  of  "^the  mountain.  The  floor  of  the  cavern,  from 
a  wall  at  the  entrance  to  the  extremity,  rises  lO.'JO  metres.  This  height  m  a 
trrcat  measure  arises  from  fragments  of  rock  fallen  from  the  roof,  which  have 
accumulated  from  forty-four  nietres  to  the  end  of  tlic  cave. 
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The  author  had  the  good  fovtiiue  to  discover  in  this  grotto  a  rich  deposit  of 
fossil  bones  comprising  all  the  fossil  Post-pliocene  fauna  of  Sicilv.  But  tliat 
•which  renders  this  discovery  highly  interesting  is  the  finding,  1st,  of  entire 
jaws  ^^^th  their  canine  and  molar  teeth — the  first  evidence  of  the  existence  of 
carnivora  in  Sicily ;  2nd,  a  fragment  of  a  molar  apparently  of  Elephas  Afncanus, 
the  existence  in  Sicily  of  vehich  animal  is  confirmed  by  another  fragment  of  a 
molar  from  the  "  Grotte  de  I'Olivella." 

Lastly,  in  the  "  Grotte  de  San  Teodoro"  there  have  been  found  abundantly 
stone-weapons  of  trachytic  and  phonolitic  rocks,  the  form  of  some  of  which  do 
not  permit  us  to  doubt  their  human  workmanship.  I  may  remark  here  that  the 
stone-weapons  as  yet  found  in  Sicily  have  been  only  found  in  those  places 
where  the  remains  of  deer  and  hog  are  accumulated.  In  the  rich  collection 
made  from  this  cavern,  the  author,  with  the  aid  of  M.  Lartet,  has  determined 
the  following  species  : — 

Carnivora. — Spotted  Hyaena;  Bear,  resembling  the  brown  bear  of  the 
Alps  (Ursu.%  arctos);  dog,  wolf,  fox,  species  much  smaller  than  that  of  France. 

Rodents. — Porcupine,  Rabbit. 

Pachyderms. — Elephas  antiqmix,  E.  Jfnratm-t ;  Hippopotamm,  two  species ; 
Sks,  probably  Sm  scrofa,  resemblmg  the  Siis  of  tiie  north  of  Africa ;  a  soliped, 
probably  an  ass. 

Ruminants. — Ox,  of  middle  stature  ;  ox,  small  and  lank  ;  deer,  one  or  two 
species ;  sheep,  or  an  allied  ruminant.  " ; 

Batrachians. — Large  fi'og.  f' 

.  Birds.— Small  species  undetermined. 

iLiRiNE  Shells. — Ostrea  larga,  Cardium  edule. 
.Land  Shells. — Helix  aspersa, 
.  CopROLiTES  of  hyaena.  •'  =  ■ 

Also  Stone  "Weapons. 


OX  THE  SELECTION  OF  PECULIAR  GEOLOGICAL  HABITATS  BY 
SOME  OF  THE  RARER  BRITISH  PLANTS. 

By  Rev.  W.  S.  Symoxds,  F.G.S. 

The  author  requested  the  aid  of  his  brother  naturalists  on  the  above  interest- 
ing subject,  and  remarked  that  he  would  be  especially  obliged  by  any  coni- 
muuications  from  geologists  and  botanists  during  the  ensuing  summer  and 
autumn. 

He  is  engaged  with  his  friend,  the  Rev.  Mr.  Purchas,  in  preparmg  a  work 
on  the  botanv  and  geology  of  the  county  of  Hereford,  and  had  lately  been 
struck  with  the  selection'of  peculiar  geological  ha1)itats  by  some  of  the  rarest 
of  our  plants.  He  visited  the  rocks  of  Stanuer,  near  Kingston,  last  month,  in 
company  with  his  friend  Captain  Guise,  and  found  a  certain  baud  of  the 
Stauner  rocks  clothed  with  Geranium  sanfjidneum  and  Lychnin  viscana.  They 
also  found  the  very  rare  Scekranthm  perennis.  Now  Li/cIiHin  ciscaria  grows  only 
in  five  out  of  the  eighteen  botanical  provinces  into  whieli  England  and  Scotland 
liave  been  subdivided.  Stauner  rocks  are  hypersthene  greenstone,  and  L>/eh)iis 
viscaria  has  selected  to  grow  upon  a  black  basaltic  dyke.  It  has  also  selected 
a  similar  habitat  on  Salisbury  Crags.  Scekranthm  perennis  grows  oidy  m  two 
provinces  in  England  and  Scotland.  It  is  remarkable  tl\at  it  should  be  found 
on  the  isolated  trap  rocks  of  Stauner  with  Lychnk  viscaria,  associated  with 
Geranium  sangiimeum,  neither  of  which  are  found  within  maaiy  luiles  of  the 
Stauner  traps. 

VOL.  in.  2  R 
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Lathi/ms  Apliaca  aud  Lathjrus  NissoUa  liave  beeu  very  abimdaut  this  year 
oil  the  Keiiper  sandstones  and  marls,  but  Mr.  Symonds  has  not  seen  a  smgle 
specimen  of  the  former  plant  upon  the  adjoining  Lias  of  the  district.  Carex 
montana  grows  only  on  carboniferous  limestone.  The  rarer  plants  of  Snowdou 
appear  to  have  selected  bands  of  volcanic  tuff,  intermingled  with  calcareous 
deposits  for  their-  habitat.  Mr.  Symonds  particularly  asked  for  the  attention 
of  geologists  to  the  Flora  of  insulated  trap  rocks. 


ON   THE   COKRUGATION   OF   STRATA  IN  THE  VICINITY  OF 
MOUNTAIN  EANGES. 

By  the  Eev.  J.  Dingle. 

This  paper  was  in  continuation  of  some  former  papers  which  had  been  read 
before  the  Association,  in  which  an  attempt  had  been  made  to  determine  the 
mode  of  the  formation  and  development  of  the  earth's  crust,  from  pliysical, 
geographical,  and  geological  considerations.  The  author  described  the  varying 
forms  of  flexure,  dirainrshing  in  intensity  with  their  distance  from  the  igneous 
axis,  which  characterizes  the  strata  in  the  neighbourhood  of  the  momitaiu 
chains,  and  showed  how  this  form  would  arise  from  the  action  of  the  molten 
interior  of  the  earth  near  the  fissures  in  the  crust.  The  fluid  lava  rising  in  a 
fissni-e  must  have  reacted  on  the  general  mass  beneath,  and  caused  an  upward 
pressm-e  on  the  crust  on  each  side.  Now  it  has  been  proved  by  experiment  in 
the  case  of  a  column  of  fluid,  that,  in  the  propagation  of  the  condensation 
produced  by  the  weight  of  the  column,  there  were  points  of  maximum  and 
minimum  pressure  along  the  surface  of  the  fluid  from  which  the  column  arose  ; 
and  hence  in  the  case  of  the  fissures  we  might  generally  expect  successive  cor- 
rugations, subsequently  lifted  up,  and  sometunes  falluig  over  at  last  into  one 
dip,  just  as  we  actually  find  them.  The  author  expressed  liis  obligations  to 
Profiessor  H.  D.  Rogers  for  the  valuable  information  which  he  had  derived 
from  an  important  paper  of  his  on  the  subject  in  the  Transactions  of  the  Royal 
Society  of  Edinburgh  for  1S57,  but  demui-red  to  some  of  his  hypotheses, 
riexures  at  definite  points  in  solid  strata  must  be  produced  by  repeated  and 
continued  fissures,  and  not  by  paroxysmal  action.  The  latter  chiefly  spends 
itself  in  earthquakes  and  volcanos,  which,  upon  the  whole,  can  produce  no  con- 
tinuous change  of  form.  The  two  kinds  of  forces  appear,  howe^•er,  to  be  inti- 
mately related  to  each  other ;  and  if  we  suppose  the  one  to  be  oidy  tlie  other 
in  excess,  we  are  supplied  with  a  simple  explanation  of  the  coimection  between 
the  corrugated  mountain  chains,  aud  the  lines  of  earthquakes  and  volcanos. 

As  a  corollary  from  the  above  views,  it  might  be  observed  that  they  destroyed 
the  idea  of  any  distinct  theory  of  volcanos,  whether  of  elevation  or  eruption ; 
for  the  Quantities  of  elevated  and  ejected  matter  in  the  case  of  a  fissure  or  a 
ruptured  corrugation  might  be  in  all  possible  proportions  to  each  other. 

The  author  expressed  his  confidence  that  in  this  and  his  former  papers  he  had 
pointed  out  the  true  means  of  determining  the  mode  of  formation  of  the 
earth's  crust  from  the  consideration  of  existing  facts  and  M-cll-known  physictd 
laws — a  branch  of  geological  science  in  which  nothing  had  been  done  before 
beyond  starting  a  few  crude  and  ill-supported  guesses. 

A  brief  conversation  followed  the  reading  of  the  paper,  in  which  Professor 
Kogcrs  expressed  his  general  acquiescence  with  the  author's  views  on  some 
important  points  connected  with  the  formation  of  the  earth's  crust. 
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ON  THE  TYNEDALE  COALFIELD  AND  WHINSILL. 
By  J,  A.  Knipe. 

The  Tynedale  coal-field  is  of  uo  very  great  extent,  but  from  its  being  a  pro- 
longatiou  of  the  true  Northumberland  and  Durham  coal,  though  at  the  distance 
of  forty  miles  "west  of  the  great  deposit,  saved  by  the  great  ninety  fathom 
fault,  which  is  so  well  exposed  on  the  coast  at  CaUereotes,  and  as  it  is^  entirely- 
ignored  in  the  Geoloo-ical  Society's  Map,  and  every  other,  excepting  the  author's, 
he  thought  it  should  be  recorded  in  tlie  reports  of  the  meeting  of  the  British 
Association.  The  proprietor  of  the  Tynedale  coal-field  is  the  Earl  of  Carlisle, 
and  the  coal  is  worked  to  a  great  extent  by  Messrs.  Thompson,  of  Kii'khouse, 
near  Brampton,  who  also  work  the  Talkirs  mines  in  Cumberland. 

The  pit  is  called  the  "  King  Pit,"  "  Midgeholme  CoUiery,"  and  is  situated  on 
the  north  side  of  the  Eault,  which  has  been  proved  to  be  a  down-throw  to  the 
north  of  one  hundred  and  eighty  fathoms,  and  as  the  mountain  limestone  of 
Aldstone  Moor  is  in  juxta-position  with  the  coal,  the  author  conceives  that  the 
down-throw  here  must  be  considerably  greater.  The  shaft  is  five  hundred  and 
six  feet  deep,  and  the  aggregate  thickness  of  the  five  seams  or  beds  of  work- 
able coal  is  twenty-three  feet.  Below  the  coal  are  thick  beds  of  sandstone, 
shale,  and  grit ;  then  thick  beds  of  limestone ;  then  comes  the  coal  of  Blenkin- 
sop  mines ;  again  other  intervening  strata,  succeeded  by  the  thin  beds  of  coal 
of  Holtwhistle  in  shale  and  sandstone ;  then  intervene  coarse  sandstone, 
a  thin  bed  of  coal  and  grit,  succeeded  by  rich  ironstone  nodides  in  thick  beds 
of  shale.  Again  come  thick  beds  of  coarse  sandstone  and  Umestonc,  reposing 
on  interstratified  trap — the  great  "Whinsill. 

The  T\'hinsLll  of  AVall  Town,  near  the  Roman  camp,  Amboglauna  Bardos- 
wold,  offers  here  a  bold  bluff  escarpment  to  the  north  of  near  one  iumdred  feet 
in  height.  Portions  of  it  assume  a  rude  columnar  structiu-e ;  it  is,  however, 
much  obscured  by  foliage.  The  Roman  wall,  which  is  here  very  perfect,  and 
six  feet  in  thickness,  crosses  the  summit  of  the  escarpment.  The  Whinsill  is 
traceable  to  the  German  Ocean,  and  is  seen  again  interstratified  with  the  car- 
boniferous limestone  of  Dunstoubursrh  Castle. 


ON  THE  CONTENTS  OF  THREE  CUBIC  YARDS  OF  TRIASSIO  EARTH. 

By  Chaeles  Moore,  Esq.,  F.G.S. 

Prom  the  extraordinary  series  of  organic  remains  exhibited  to  the  Section 
by  the  author,  and  from  the  importance  attaching  to  the  mammalia,  the  reading 
of  tliis  paper  excited  considerable  interest.  Tlie  author  stated  that  several  years 
;igo  he  suspected  the  presence  of  Triassic  rocks  in  the  neighbourhood  of  Prome 
from  accidentally  fiudmg  in  a  roadside  heap  of  carboniferous  limestone  a  single 
block  of  stone  c(mtaining  fish  remains  of  the  former  age,  b\it  that  for  a  long 
time  he  was  unable  to  discover  it  in  situ.  More  recently,  when  examining 
some  caibonifcrous  limestone  quames  near  the  above  town,  he  observed  certain 
fissures  which  had  subsequently  been  filled  up  by  a  drift  of  a  later  age.  One 
of  these  was  about  a  foot  in  breadth  at  the  top,  but  increased  to  fifteen  feet  at 
the  base  of  the  quarry,  thirty  feet  below,  at  which  point  teeth  and  bones  of 
triassic  reptiles  and  fishes  were  found.  Usually  these  infiUiugs  consisted  of  a 
material  as  dense  as  the  limestone  itself,  and  from  which  the  organic  remains 
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could  only  be  extracted  with  difficulty.  lu  another  part  of  the  section  he  was 
fortuuate  enough  to  find  a'  deposit  consisting  of  a  coarse  friable  sand,  containing 
similar  remains.  In  order  that  this  might  receive  a  more  careful  examination 
than  could  be  given  to  it  on  the  spot,  the  whole  of  it,  weighing  about  three 
tons,  was  carted  away  to  the  residence  of  the  author,  at  Bath,  a  distance  of 
twenty  miles,  which  was  then  passed  under  his  observation  with  the  following 
results : 

The  fish-remains,  which  were  the  most  abundant,  were  first  noticed.  Some 
idea  might  be  formed  of  theii'  numbers  when  he  stated  that  of  the  genus 
Acrodus  alone,  including  two  species,  he  had  extracted  forty-five  thousand 
teeth  from  the  three  cubic  yards  under  notice,  and  that  they  were  even  more 
numerous  than  there  numbers  indicated,  since  he  rejected  all  but  the  most  per- 
fect examples.  Teeth  of  several  species  of  Sauricfhi/s  were  also  abundant,  and 
next  to  them  teeth  of  Hybodun,  with  occasional  spines  of  the  latter  genus. 
Teeth  and  scales  of  Lepidoti^s,  and  scales  of  Gyrolepis  were  also  numerous,  as 
also  were  teeth  showing  the  presence  of  several  other  genera  of  fishes.  With 
the  above  were  found  a  number  of  curious  bodies,  each  of  which  was  sur- 
mounted by  a  depressed  enamelled  thorn-like  spine,  or  tooth,  in  some  cases 
with  points  as  sharp  as  that  of  a  coarse  needle  ;  these  the  author  supposed  to 
be  spinous  scales  belonging  to  several  new  species  of  fish  allied  to  the  Sqv.a- 
lorciia,  and  that  to  the  sam.e  genus  were  to  be  referred  a  number  of  minute 
hair-like  spines,  with  flattened  fluted  sides,  found  in  the  same  deposit.  There 
were  also  present  specimens  hitherto  supposed  to  be  teeth,  and  for  wliich 
Agassiz  had  created  the  gemis  Cteuojifi/chitis,  but  which  the  author  was  rather 
disposed  to  consider,  like  those  previously  referred  to,  to  be  the  outer  scales  of 
a  fish  allied  to  the  Squaloraia.  It  was  remarked  that  as  the  drift  must  have 
been  transported  from  some  distance,  delicate  organisms  could  scarcely  be  ex- 
pected, but,  notwithstanding,  it  contained  some  most  minute  fish-jaws  and 
palates,  of  which  the  author  had,  perfect  or  otherwise,  one  hundred  and  thirty 
examples.  These  were  from  the  eiglith  to  a  quarter  of  an  inch  in  length,  and 
"vnthin  this  small  compass  some  specimens  possessed  from  thirty  to  forty  teeth. 
In  one  palate  he  had  reckoned  as  many  as  seventy-four  in  position,  and  there 
were  spaces  from  which  sixteen  more  had  disappeared,  so  that  in  this  tiny 
specimen  there  had  been  ninety  teeth. 

Of  the  order  Reptilia  there  were  probably  eight  or  nine  genera,  consisting  of 
detached  teeth,  scutes,  vertebras,  ribs,  and  articulated  bones.  Amongst  these 
lie  had  found  the  flat  crushing  teeth  of  Placodus,  a  discovery  of  interest,  for 
luthcrto  this  reptile  had  only  been  found  in  the  Muschelkalk  of  Germany,  a 
zone  of  rocks  hitherto  considered  wanting  in  this  counti-y,  but  which  in  its 
fauna  was  represented  by  tlie  above  reptile. 

But  by  far  the  most  important  remains  in  tliis  deposit  were  indications  of 
the  existence  of  Triassic  mammalia.  Two  little  teeth  of  the  JSIicrolestes  had 
some  years  before  been  discovered  in  Germany,  and  were  the  only  traces  of  this 
high  order  in  beds  older  than  the  Stonesfield  Slate.  The  author's  miiuite  re- 
searches had  brought  to  light  fifteen  molar  teeth,  either  identical  with,  or 
nearly  allied  to,  the  Microlestes,  and  also  five  incisor  teeth,  evidently  belonging 
to  more  than  one  species.  A  very  small  doublc-fauged  tooth,  not  unlike  the 
oolitic  Spalarotheriinn,  proved  the  presence  of  another  genus,  and  a  fragment  of 
a  tooth,  consisting  of  a  single  fang,  with  a  small  part  of  the  crown  attached,  a 
third  genus,  larger  in  size  than  the  Microlestes.  Three  vertebra;  belonging  to 
an  animal  smaller  than  any  existing  mammal  had  also  been  found.  The  author 
inferred  that  if  twenty-five  teeth  and  vertebrge,  belonging  to  three  or  four 
genera  of  mammalia,  were  to  be  found  within  the  space  occupied  by  three 
cubic  yards  of  eiu'th,  that  portion  of  the  globe  which  was  then  dry  land,  and 
whence  the   material  was  in  part  derived,   was  probably  inhabited  at  that 
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early  period  by  niauy  genera  of  maniraalia,  and  would  serve  to  encourage  a 
hope  that  the  remains  of  that  class  might  yet  be  found  in  beds  of  even  more 
remote  age. 

A  discussion  followed,  in  which  Sir  Charles  LyeU,  Professor  Sedgwick, 
Dr.  H.  Falconer,  and  others  took  part,  in  which  the  importance  attaching  to 
the  author's  discoveries  was  recogrdzed. 


NOTES    A^-D     QUERIES. 

Mongrel  "Words. — Sir, — In  some  late  numbers  of  the  "  Geologist"  you 
did  good  service  by  pointing  out  inaccuracies  of  spelling  and  speakinij  techni- 
calities. Would  you  give  the  weight  of  your  authority  against  such  a  mongrel 
word  as  "lignograph,"  which,  half  Greek  and  half  Latin,  is  not  to  be  com- 
pared in  simplicity  or  force  to  the  good  old  English  word  "  woodcut  ?" — Yours, 
&c.,  Critic. 

We  agree  with  our  correspondent,  although  we  have  ourselves  used  the 
term  "lignograph,"  in  condemning  mongrel-words  ;  but  "woodcut"  is  not  as 
expressive  as  "  lignograph."  Woodcut  may  be  wood  hacked,  and  the  merit 
does  not  entirely  lie  with  the  engraver,  who  is  often  only  a  mere  machine,  but 
usually  with  the  draughtsman.  We  have  no  objection  to  introduce  the  term 
"xvlograph,"  for  "graph"  has  a  broader  sense  than  "cut,"  if  we  should 
make  up  our  mind  that  "  lignograph"  ought  now  to  be  abandoned.  Graph, 
from  graphos,  too,  can  not  be  restricted  to  a  mere  di-awing  or  writing,  it 
originally  described  real  incisions — inscriptions  such  as  the  Egyptian  luero- 
glyphics— and  what  we  really  want  is  a  word  to  express  an  illustration  drawn 
aud  incised  on  wood. 

Assuredly  the  word  lignograph  is  a  barbarism  compounded  half  of  Latin 
and  htdf  of  Greek,  and  we  have  no  respect  for  it ;  but  as  it  has  got  into  use,  is 
it  worth  while  to  change  it  ?  If  any  one  adopts  the  Greek  compound  we  have 
suggested,  we  shaU  be  happy  to  follow  the  example. 

Drift  of  Norfolk.^ — De-O.  Sir, — In  my  communication  to  your  magazine 
I  have  mis-'«Titten  Tellina  Bathica  for  Tellina  Balthica  (see  pa^-e  111, 
lines  31  and  3i) ;  that  is  my  mistake.  In  the  same  page,  and  in  the  third 
paragraph,  there  is  an  omission  which  obscures  the  meaning  of  the  author ;  in 
the  third  line,  after  "embedded  in  it,"  the  following  should  be  the  reading: — 
"  The  layers  of  shingle  are  composed  of  very  small  pebbles  of  primitive  meta- 
morphic  and  pala?ozoic  rocks,  enclosing  an  abundance  of  small  fragments  of  ter- 
tiary shells."  Will  you  have  the  goodness  to  notice  these  errors  in  the  next 
number.— Yours  faithfully,  C.  B.  Kose,  Swaffham. 

Geology  of  Sligo. — Sir, — As'l  intend  visiting  the  county  of  Sligo,  would 
you  have  the  kindness,  thi'ough  the  medium  of  the  "Geologist,"  to  state  the 
geology  of  the  county,  but  more  particularly  that  immediately  sun-ouuding 
the  towns  of  Boyle  and  Sligo. — J.  B.  B. 

Sligo  county  consists  of  an  extensive  outspread  of  the  Mountain-limestone 
(or  Carboniferous  limestone  lying  beneath  the  Coal-me;isures),  with  some 
patches  of  MiUstone-grit,  and  a  wide  bund  of  Devonian  and  Old  Bed  Sand- 
stone and  conglomerate,  passing  from  Lough  GUI  to  Castlebar,  with  a  granitic 
nucleus  or  axis.  Near  Sligo  the  upper  part  of  the  carboniferous  limestone 
abounds.  Near  Boyle  the  Upper  Limestone,  and  some  strata  of  "  Yellow  Sand- 
stone" of  the  Devonian  series,  occur.  J.  B.  B.  sho'ild  consult  Griffith's  Geo- 
logical Map  of  Ireland,  either  the  large  sheets  or  the  small  map. 
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Catalogues  of  Fossixs. — Sik, — I  should  esleem  it  a  favour  if  you  could 
give  me  some  plau  to  assist  me  in  making  a  catalogue  of  my  Little  collec- 
tion of  fossils.  I  enclose  a  specimen  leaf  of  the  book  I  have  had  made  for  it, 
with  my  idea  of  the  way  to  do  it,  and  shaU  be  extremely  obliged  for  your 
opinion,  and  also  for  any  information  you  can  give  me  as  to  where  I  could  find 
information  about  those  fossils  of  which  I  may  perhaps  have  only  the  names,  and 
whether  such  a  thing  is  to  be  had  as  a  catalogue  of  fossils  of  the  different 
formations  classified. 

Locality. 


Deposit.!  No. 


Name. 


Kingdom. 


Invertebrata. 
Invertebrata. 


Class. 


Crustacea. 
Crustacea. 


Family, 


Ellipsocephalus. 


Bohemia, 
Bohem.ia. 


J   2     Ellipsocephalus  Hoffii, 

— Yours  truly,  A.  M.  , 

It  is  not  usually  found  advisable  to  be  continually  stating  the  kingdom  and 
class  of  animals  fossilized,  as  the  student  soon  becomes  acquainted  with  these 
great  features.  A  general  table  of  the  classification  of  animals  and  plants 
should  be  kept  at  hand  for  reference  until  the  mind  is  acquainted  with  the 
chief  points.  We  should  advise  a  more  condensed  method,  such  as  the 
foUowinsT : — 


No. 


Genus. 


EUipsocei^halus. 


Species. 

Hoflai. 


Stratum. 


Limestone. 


Rock  Series. 


Upper  Silurian. 


Locality. 


Bohemia. 


Catalogue-making  for  a  collection  is  not  an  easy  task  to  begin  with,  and  as 
specimens  are  always  accumulating,  the  catalogue  is  constantly  requiring 
alteration.  We  are  not,  therefore,  prepai'ed  to  propose  any  definite  plan,  but 
we  willingly  give  our  correspondent  and  our  readers  some  hints  M'hich  we  think 
may  be  useful  to  them.  In  the  first  place  they  must  decide  upon  what  principle 
they  will  base  their  catalogue.  It  must  be  either  upon  the  strcdigraphical  suc- 
cession of  the  geological  formations  or  on  a  natural  history  basis ;  we  must 
arrange  our  fossils  in  stratal  groups,  each  group  being  the  contents  of  a  certain 
bed  or  formation,  or  we  must  arrange  our  fossils  according  to  their  structure, 
value,  and  position  in  the  animal  or  vegetable  kingdoms.  In  other  words,  we 
must  sort  them  into  geological  or  palaontological  order.  For  our  part  we 
fhink  local  coUectors  wiU  do  most  wisely  in  arranging  their  fossils  with  the 
most  minute  accuracy  and  precision  in  sets  representing  each  individual  stratum 
of  the  formations  which  are  developed  in  their  neighbourhoods.  This  method 
will  give  a  real  value  to  the  collection,  howeier  small,  and  wdl  also  induce  tlie 
collector  to  obsei-ve  minutely  the  zones  of  organized  forms  as  they  occur  in  the 
rock-masses.  In  the  arrangement  of  these  distinct  stratigraphical  groups  the 
natural  history  order  may  be  subordinately  adopted,  and  we  stiaU  thus  get  the 
advantage  of  seeing  at  a  glance  the  relative  number  of  species  of  each  anim;d 
or  vegetable  family  or  order  of  which  any  remains  exist  in  the  bed.  We  think 
also  it  would  be  very  desirable  to  head  the  chief  divisions  of  the  catalogue  with 
one  or  more  accurate  sections  of  the  formations  from  which  the  fossils  are 
obtained,  and  to  number  and  name  the  strata  of  which  the  groups  of  fossils 
represent  the  organic  contents. 

The  greatest  difhculty  in  cataloguing  arises  from  the  constant  accumulation 
of  specimens,  and  the  only  way  to  surmount  tliis  obstacle,  perhaps,  is  to  give  a 
definite  number  to  the  species,  and  a  second  or  subsidiary  number  to  the  speci- 
men, thus : — 


Catalogue. 
No. 


Specimen. 
No. 


Plagiostoma  spinosa,  Chalk,  (Dover). 

(or  Spondylus  spinosus.) 
— ,  Chalk,  (Lewes), 
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To  avoid  the  repetition  of  the  names  of  great  groups,  such  an  Invertebrata  of 
classes,  such  as  Crustacea,  the  catalo°;ae  should  be  divided  by  special  headings, 
thus  : —  '^-  "■  "  '■ 


OEETACEOUS  FORMATION, 

INVERTEBRATA. 

CEUSTACEA. 

Catalogue. 
No. 

Specimen 

No. 

Fa )» lly—A  no  mura. 
Genus.                 Species. 

Stratum. 

Locality. 

73 

1 
2 

1 
1 

Notwpocorystes.         Bechei. 

Gault. 

Folkestone. 
Camliridge. 
Ringmer. 
Maidstone. 

„ J ._ .. 

75 

Etyus  (?),               Martini. 

In  answer  to  the  second  question,  there  is  no  classified  stratigraphical  list  of 
British  fossils.  Professor  Morris  begun  such  a  catalogue  in  the  first  volume 
of  this  magazine,  but  when  he  will  continue  and  complete  it  we  cannot  say. 
Professor  Morris's  "  Catalogue  of  British  Fossils,"  which  is  arranged  on  a 
natural  history  basis,  is  a  well-known  book  of  reference.  Its  cost  is,  we 
believe,  twelve  shillings. 

One  word  we  must  add,  addressed  to  all  collectors.  Pray  label  every  speci- 
men with  the  locaUtji  in  wliich  it  was  found,  either  by  a  gummed  ticket  or  by 
writing  on  it  with  ink  or  India-ink. 

Jewstoxe  and  Lapis  Lazuli. — Dear  Sir, — I  enclose  you  an  opinion  in 
support  of  my  om'u  assertion  that  basalt  is  locally  called  jewstone.  You  will 
find  it  in  a  paper  on  the  Iron  Kings,  by  my  friend  Mr.  John  Randall,  of 
Madeley.     The  following  is  the  passage  referred  to  : — 

"  Decidedly  the  most  singular,  if  not  the  most  interesting  member  of  the 
Shro])shire  field,  is  the  outlier  of  the  Brown  Clee  liills,  more  particularly  by 
that  of  Abdou  Barf.  It  is  the  highest  coal-field  in  England,  being  nearly  three 
hundred  feet  above  the  summit  of  the  Wrekin,  an  elevation  to  which  it  has 
been  raised  by  volcanic  action,  the  boiling  up  of  melted  basalt,  which  lifted  the 
entire  group.  In  many  places  the  suljterranean  and  submarine  lava  has  pierced 
the  seams,  consuming  the  coal,  calcining  the  ironstone,  and  spreading  itself  in 
a  sheet  along  the  surface.  These  coveted  minerals,  by  means  of  little  square 
shafts,  well  planked  on  the  foiu*  sides  to  the  bottom,  are  sought  for  amid  rents 
the  earthquake  and  volcano  liave  made,  and  beneath  a  covering  of  basalt  so  hard 
as  to  resist  the  tool,  and  from  that  cii'cumstance  called  jewstone  by  the 
miners." 

I  ought  to  have  given  the  real  derivation  of  the  word,  which  is,  of  course, 
from  the  Celtic  dha  (black).  In  this  border  country  we  have  many  primitive 
words.  Clee  is  but  the  Saxon  leagh  aspirated  in  the  Cwyric  fashion,  as  if  it 
was  spelt  cllee. 

I  have  been  into  the  region  of  the  clees  this  last  week,  and  am  very  much 
pleased  to  acknowledge  my  entire  belief  in  the  discovery  of  the  lapis  lazuli, 
which  I  noted  in  my  "  Rocks,"  p.  38,  as  a  stated  but  somewliat  dubious  pro- 
duction of  the  Titterstone  basalt.  WhUe  at  Clcobury  I  met  with  tiie  stone- 
breaker,  William  Gettiugs  by  name,  who  found  it  while  breaking  basalt  for 
road-stone,  and  I  am  quite  convinced,  from  the  simple  truthful  manner  iu 
which  he  related  the  circumstance,  that  it  was  ^honajide'axA. — G.  E.  Roberts, 

Fish  and  Entomostraca  in  Upper  Coal-Measures. — Dear  Sir, — 
I  should  be  glad  to  ask  in  vour  magazine  if  any  fisli-remains  have  been 
detected  in  the  estuarine  shales  of  the  uppermost  coal-measures.  (Siluria, 
third  edition,  p.  322.)  Since  I  wrote  my  "  Rocks  of  Worcestershire,"  this 
interesting  bed  has  been  broken  into  at  a  fresh  place,  Rees'  Pit,  near  Blake- 
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moor,  Wyre  Forest  (this  latter  place  is  described  at  p.  136  of  my  book),  and  I 
find  upon  the  surface  of  the  top  layer  of  cream-coloured  limestone  numerous 
teeth  and  fin-spines  of  small  predatory  fishes,  very  tiny,  scarcely  larger  than 
dots  and  specks  till  a  lens  is  brought  to  bear  upon  them  ;  but  upon  some  parts 
of  this  sui'face  they  are  plentifully  sprinkled,  and  have  quite  a  pleasing  appear- 
ance, their  shiuing  black  contrasting  so  decidedly  with  the  cream-coloured  rock 
on-which  they  lie.  Iron-pyrites  in  very  small  cubic  crystals  accompany  them. 
Scales  of  these  small  fish  are  also  contained  in  the  limestone,  and  it  has 
Spirorbis  in  plenty.  The  Cyprides  are  nearly  confined  to  the  coffee-coloured 
shales  lying  beneath  the  harder  band. 

This  limestone  occurs  at  the  Gibhouse  pits  and  at  Blakemoor,  but  lacustrine 
bivalve  shells  (Cyclas)  are  there  its  only  fossils. — Yours  very  tr'ily,  George 
E.  RoBEKTSj  Kidderminster. 


EEYIEW. 

Geological  Gossip ;  or.  Stray  Chapters  on  Earth  and  Ocean,     By  Professou 
D.  T.  Ansted.     London  :   Routledge  and  Co.,  1860. 

Very  pleasant  and  useful  geological  gossip  Professor  Ansted  has  laid  before 
the  world  in  the  eighteen  chapters  of  which  tliis  popiilarly  written  Little  book 
consists.  The  chapters  generally  appear  to  us  to  be  very  concise  and  lucid 
epitomes  of  various  valuable  contributions  to  geological  and  physical  science. 
Thus  various  usefid  geological  matters  which  are  contained  in  tlie  two  short 
but  excellent  chapters  on  the  Atlantic  seem  to  have  been  judiciously  selected 
from  that  ponderous  volume  of  valuable  investigations  and  data  "Maury's 
Sailing  Directions,"  and  from  the  Reports  of  the  souudings  in  the  Atlantic  for 
the  electric  telegraph.  Dr.  Livingstone's  researches  in  Africa,  Mallet  and 
Perrey's  Earthquake  Statistics,  Sir-  Charles  Lyell's  demolishing  attack  on  the 
Crater  of  Elevation  theory,  Darwin's  investigations  on  the  Origin  of  Species. 
Mr.  Horner's  borings  into  the  stratified  deposits  of  the  Nile,  Boucher  de 
Perthes'  Antiquites  AntedUuvienues,  Mr.  Pnstwich's  Paper  before  the  Royal 
Society  on  the  Discoveries  of  Fossil  Works  of  Man,  Delesse's  Experiments  on 
the  Metamorphism  of  Rocks,  and  other  similar  labours  condensed  -with 
admirable  brevity,  have  furnished  the  chief  materials  for  the  re;illy  interesting 
chapters  on  the  Interior  of  Africa,  the  Statistics  of  Earthquakes,  the  Origin  of 
Volcanos,  the  Battle  of  Life,  the  Antiquity  of  the  Human  Race  in  Egypt, 
Human  Remains  in  Caverns  and  Gravel,  and  the  Origin  of  Rocks  and  Meta- 
morphism. 

If  by  these  remarks  we  should  seem  to  be  detracting  from  the  originality  of 
this  work — a  merit  Professor  Ansted,  by  the  total  absence  of  preface  or  intro- 
duction, docs  not  himself  seem  desirous  of  claiming  for  it — we  would  in  con- 
clusion express  our  sincere  wish  tliat  the  future  may  be  rich  in  similar 
periodical  epitomes  of  important  scientific  labours  and  investigations  as  reliably, 
readably,  and  usefully  set  forth,  and  as  admirably  adapted  for  giving  the  general 
reader  a  just  view  of  their  leading  principles. 
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GEOLOGICAL    L  0  C  ALIT  I  E  S.— No.    I. 

FOLKESTONE. 

By    S.    J.    Mackie,   F.G.S.,    F.S.A. 

(Continued  frovi  page  284.J 

Crossing  the  railway  to  the  hai-bour,  a  footpatli  brings  us  to  some 
old-  white-washed  cottages,  "  The  Folly  Houses,"  as  they  are  called 
(but  why  I  know  not),  where  a  young  dealer   (Griffiths)  lives,  of 


Lign.  23.— .(""«"-  '■>  Bnnnhnrdi'Uiiis 


whom  some  good  specimens  may  often  be  got.  Continuing  the  foot- 
path to  the  edge  of  the  cliff,  we  descend  by  rugged  green-sand  steps 
again  to  the  favourite  collecting  ground,  Eastwear  Bay. 
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Slowly  the  bright  green  tide  is  quitting  the  flat  shore,  and  leaving 
again  exposed  the  dark  bine  clay,  dotted  with  black  phosphatic  nodes 
and  glittering  iridescent  shells,  washed  clean  and  bright.  Daily  may 
you  pick  up  hundreds  of  these  ancient  inhabitants  of  the  sea ; 
gather  the  crop  as  clean  as  you  will,  there  will  be  another  haiTest 
for  you  when  the  next  tide  falls.  Here  are  Inocerami,  or  "  fibre- 
shells,"  in  abundance.     Two  species,   the   Inoceranms   sulcatus  and 


Lign.  24. — Inoceramus  sulcatus. 


Lign.  25. — Ii. 


Inoceramus  concentriciis — the  furrowed  and  concentric  are  particularly 
characteristic  of  the  gault.  There  is  a  tliird  and  rarer  species,  I. 
Coquandi,  which  is  also  found  in  the  dark-coloured  upper  green-sand 
a  short  distance  beyond,  towards  the  old  gun-brig  "  The  Pelter," 
The  individuals  of  these  species,  so  remarkably  abundant  in  the 
gault,  rarely  attain  to  the  size  of  a  few  inches  in  length,  while  other 


Ligii.  20. — Nucula  pectinata. 


Lign.  27. — Nucula  ovata. 


species  of  "  fibre-shells"  of  the  subsequent  era  of  the  chalk  attained 
dimensions  of  more  than  a  yard  in  diameter,  with  shells,  however, 
singularly  thin  for  such  large  molluscs  living  in  a  sea  conspionous  for 
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its  immense  calcareous  deposits.     N ac ala  pectinata  and  Nucula  ovata 
are  also  common  and  characteristic  bivalves  of  the  gault. 


Iiign.  28. — Nucala  birirt/ufn. 


Lign.  29. — Nucula  oriiatiiisimu. 


And  of  the  genus  Nucula  we  figui-e  also  two  other  species,  which 
are  occasionally  to  be  formd,  which,  from  then-  peculiai*  and  beautiful 
ornamentation,  can  be  readily  determined. 


Lign.  .30. — PUcatuhi  pccteiioideg. 


Lign.  31. — Ostrea  RauUniana. 

Amongst  the  other  bivalves  which  the  collector  is  likely  to  include 
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in  his  first  gathering,  are  the  readily  distinguishable  Plicatula  pecte- 
noides  and  Ostrea  Rauliniana. 

He  will  also  meet  with  one  or  two  other  species  of  Plicatula  and 
Oysters. 


Lign.  32. — Lima  parallela. 


Lign.  33. — Area  carinata. 


The  species  of  univalve  shells  of  the  Gault   are  few,  although  of 
two  or  three  species  the  individuals  are  numerically  abundant.     Very 


Lign.  34. — Turritella  vibrai/eaiia. 

rarely  a  delicate  Turritella  (T.  Vihrayeana,  or  T.  Hugardiana)  may 
be  seen  on  the  face  of  a  newly  cleaved  block,  and  now  and  then  a 
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graceful  Scalaria  Clementina,  or  a  liandsome  Scalaria  Dupiniana 
may  be  exhiimed  in  the  same  lucky  manner.  Of  the  genus  Scalaria 
four  or  five  other  species  are  recorded  as  occuiing  in  continental 
localities  ;  of  these  I  believe  I  have  found  fragments  of  the  following 


Lign.  35. — Scaloria  eUmentinii . 


Lign.  30. — Cast  of  ScahirUi  Dupiniana, 
with  restored  outline  of  mouth. 


at  Folkestone — S.  gatdtina,  8.  Bcmliniana,  S.  gastlna,  but  I  can  not 
speak  with  cei-tainty. 

These  forms  should  therefore  be  looked  for  by  collectors,  as  should 
also  a  little  Rissoa,  a  genus  familiar  most  likely  to  some  of  our 
readers,  fi'om  the  immense  abundance  of  a  living  species  in  the  pools 
of  sea-side  marshes. 
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The  pretty  small  univalves  Adeon  Vibrayeana  and  Avellana  (Bingi- 
nella)  Clementina  may  frequently  be  obtained  in  a  very  perfect  state. 
Two  other  species  of  Avellana  are  recorded  from  the  gault,  Avel- 
'lana  inorassata,  and  A.  inflata. 


Lign.  37. — Acteoii  vibrayeana. 


Lign.  38. — Ringinella  Clementina. 


The  most  abundant  univalve  of  the  Gault,  and  which  is  also  one  of 
the  characteristic  shells,  is  the  Natica  gaultina,  which  sometimes  also 


Lign.  39. — Natica  (/aultiana. 


occurs  of  very  large   size.     Five  or  six  other  NaticjB  are  recorded 
as  Gault  species  abroad,  some  of  which  are  likely  to  be  found  at 


Lign,  iO. — Solarium  denf.atum. 

Folkestone,  as  I  have  collected  fragments  of  other  species,  besides 
the  common   N.   gaultina.     Wc    have  already  noticed  as  being  of 
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common  occurrence  several  species  of  Solarium,  and  at  page  124 
we  have  figured  one,  S.  ornatum .     As  the  two  forms,  S.  dentatum  and 


Lign.  41. — Solayium  conoideum. 


S.  coyioideum  are  equally  common   and  characteristic,   we  think  it 
right  to  present  also  their  portraits. 


Lign.  42. — DantaUum  decus»afiim. 


The  long  pipe-like  shells  of  Dentalium  decussatum  will  also  be  found 
in  abundance;  and  in  certain  spots,  if  one  is  fortunate  enough  to 
detect  them,  clusters  of  little  nautilus-like  shells,  scarcely  larger  than 


lAgn.  1.3. — Bclhrophina  vihrayeana. 

small  shot,  may  be  collected.  These,  the  Bellerophina  Vihrayeanay 
are  not  cephalopods,  but  belong  to  a  lower  grade  of  mollusca,  the 
shell  being  open  throughoiit,  as  in  the  common  univalves,  and  not 
divided  by  septa,  or  chambered,  like  the  Nautilus  and  Ammonite,  for 
the  young  of  which,  from  their  mere  exterior  resemblance,  they 
might  be  at  the  first  glance  mistaken  by  an  inexpeinenced  naturalist. 

CTo  be  continiied.) 
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ON  AN  AMMONITE  WITH  ITS   OPERCULUM  IN   SITU. 

By  S.  p.  Woodward,  F.G.S. 

Opercula  of  Ammonites  are  common  in  many  localities,  especially 
in  banks  and  sections  of  the  Kimmeridge  Clay  ;  but  they  usually  occur 
in  broken  fragments,  and  very  rarely  with  their  valves  paired,  unless 
sheltered  within  the  last  whirl  of  the  shell  to  which  they  belonged. 
Even  when  thus  protected  the  valves  are  generally  displaced,  as 
might  be  expected  if  we  consider  how  slight  is  their  union  along  the 
suture,  and  how  great  were  the  chances  of  being  shifted  by  the  con- 
traction of  the  animal  after  death,  by  the  pressure  of  external  mud. 

The  British  Museum  contains  several  examples  of  Ammonites  Jason, 
A.  Brightii,  A.  fluduosus,  A.  lingulatus,  and  other  species  with  their 
opercula  more  or  less  shifted  ;  and  Mr.  Charles  Moore,  of  Bath,  has 
several  small  shells  of  Ammonites  planorhis  from  the  Lower  Lias, 
with  the  opercula  remaining  in  their  true  position  ;  the  smallest  in- 
dividual is  only  one  quarter  of  an  inch  in  diameter. 

I  have  recently  obtained  a  specimen  of  Am- 
monites sulnadiatus  (J.  Sby.)  from  Mr.  Joseph 
Wood,  an  experienced  collector  (formerly  of 
Bath,  but  now  living  at  23,  New  Union-street, 
Moorfields),  who  discovered  it  in  the  Inferior 
Oolite,  of  Dundry,  near  Bristol,  with  the  oper- 
culum remaining  in  its  natural  position  as 
represented  in  the  accompanying  figure. 

The  shell  measures  sixteen  lines  by  twelve 
and  a  half,  with  a  maximum  thickness  of  foui'  and 
a  half  lines.  It  agTees  with  the  ordinary  run  of 
specimens  from  Dundry,  and  differs  from  the  Ammonites  suhraMahis, 
example  figured  by  Sowerby  in  being  less  com-  with  the  operciiium 
pressed,  and  more  widely  umbilicated  ;  the  umbi- 
licus measures  four  lines  across,  and  is  boi'dered  by  a  steep  margin. 

The  operculum  is  flat  in  the  middle,  with  a  slight  farrow  along 
the  suture,  and  is  much  bent  down  at  the  hinder  corners  where  it 
abuts  against  the  inner  whirl  of  the  shell  It  is  six  lines  long  and 
four  wide,  and  is  sculptui'ed  externally  with  about  twelve  angulai 
concentric  fun-ows  ;  the  inner  surface  is  smooth,  as  shewn  by  the 
fracture  and  removal  of  a  portion.  It  closely  resembles  the  opercula 
of  Ammonites  Brightii  and  A.  lingulatus,  to  which  A .  suhradiatus  is 
nearly  related. 

British  Miisewn,  August,  1860. 
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ON  THE   OCCURRENCE   OF  "SAND-PIPES"   IN  THE 
MAGNESIAN  LIMESTONE   OF  DURHAM. 

By  J.  W,  KiEKBY. 

(Continued  from  page  298.^ 

On  examining  the  interior  of  the  pipes,  I  have  invariably  found  the 
surface  to  be  more  or  less  decomposed.  For  about  half  an  inch — 
sometimes  less  and  sometimes  more — the  texture  and  hardness  of  the 
i  mestone  is  completely  changed — so  much  so   that  it  is  possible  to 
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Lign.  4. — Section  of  Oblique  Stuid-pipca  on  Soutli  Side  of  Quarry. 
d.  Sand ;  d',  Gravel ;  e,  Clay  and  soil ;  c,  Boulder. 

scrape  it  aAvay  with  the  finger-nail.  This  is  the  case  with  all  the 
beds,  no  matter  how  they  may  diifer  in  texture  and  general  character, 
though  some  seem  more  atlbcted  than  others.  This  alteration  is  best 
seen  in  those  strata  that  ai'c  crystalline.     In  one  part  of  the  quairy 
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is  a  bed  of  which  the  limestone  is  hard  and  dolomitic,  and  also  finely- 
laminated,  thei^e  being  more  than  a  dozen  laminte  to  the  inch ;  this 
is  its  normal  character,  but  where  it  is  penetrated  by  a  pipe  it  looses 
its  hardness,  and  becomes  dnll  and  earthy ;  the  lamina?  also,  which 
in-  the  unaltered  portion  of  the  pipe  are  firmly  coherent  and  diflicult 
to  separate,  are  here  easily  split  open,  the  surfaces  of  their  planes 
being  highly  decomposed  ;  the  coloui",  too,  of  the  decomposed  portion 
is  somewhat  changed,  being  of  a  light  yellow,  while  the  limestone  of 
the  bed  generally  is  of  a  brown  or  grey  hue,  and  so  soft  has  it  become 
where  it  forms  the  surface  of  a  pipe  that  it  crumbles  to  pieces  on 
being  touched,  and  for  half  an  inch  in  it  can  be  cut  with  a  pocket- 


Lign.  5. — b,  Siunl;  c,  Deconiposud  siivf^iec  or  Limestone. 


knife.  In  fig.  5  the  decomposed  surface  of  a.  pipe  is  shown  for  the 
sake  of  illustration.  When  two  pipes  are  vciy  close  together,  and 
are  only  separated  from  each  other  by  a  thin  wall,  as  sometimes 
occurs,  the  limestone  composing  it  is  affected  throughout.  The 
upper  surface  of  the  limestone  upon  which  the  sand  rests  has  suffered 
in  like  manner ;  and  it  sometimes  happens  that  a  loose  piece  of  lime- 
stone rests  upon  it,  and  its  surface  is  also  just  as  much  decayed,  and 
the  same  is  the  case  with  the  surface  of  the  large  boulders  embedded 
in  the  sand  when  they  are  of  mountain  limestone,  but  botilders  of 
trap  are  not  affected  in  the  least. 

Much  of  the  limestone  in  which  the  pipes  are  excavated  is  crys- 
talhne,  some  of  the  beds  being  highly  dolomitic.  The  thickest  beds 
iu  wliich  they  occur  liave  a  concretionary  structure,  exhibiting  those 
peculiar  coralloid  forms  for  which  the  upper  member  of  the  mag- 
aesian  limusLone  is  so  famous.     On  the   south  side  of  the  quarry, 
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where  the  pipes  are  very  numerous,  the  limestone  is  more  of  a  slaty- 
nature,  though  thicker  beds  of  a  crystalline  and  concretionary 
character  are  associated.  Some  of  the  beds  are  finely  laminated,  and 
a  few  are  soft  and  marly. 

Some  of  the  pipes  begin  in  inibble  overlying  the  solid  beds  on  the 
south-west  of  the  quarry,  and  a  few  small  ones  about  two  feet  in 
length  are  solely  excavated  in  it.  The  rubble  only  exists  in  this 
region,  where  the  uppermost  beds  of  limestone  seem  to  have  been 
completely  broken  up,  and  all  signs  of  their  stratification  destroyed, 
by  a  disturbance  of  which  further  traces  are  still  visible  in  a  broken 
syncHne  a  little  beyond  the  most  westerly  pipes.     The  pipes  shown 
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Li;^.  6.— Section  of  Pipes  in  Uuhljlo,  near  the  Slope  of  a  Synclino. 

r,  Sand,  clay,  and  soil  (the  sand  thinning  out  here)  ;  //,  Thin  beilded  limestone,  nineh  fissiu-ed 

and  Iji-okeu  to  the  west ;  //',  rubble. 


in  fig.  G,  which  are  close  to  the  syncline,  are  altogether  in  rubble. 
The  fonn  of  the  pipes  in  such  loose  materials  seem  to  be  just  as  well 
preserved  as  when  the  substance  pierced  is  unbroken. 

These  are  about  all  the  foots  that  it  seems  necessary  to  notice  in 
describing  the  pipes  ;  and  so  much  has  been  said  on  the  origin  of 
sand-  and  gravel-pipes  by  the  various  authors  who  have  studied  and 
written  on  those  in  the  chalk,  and  l)eiiig  ]ierfectly  satisfied  that  tliose 
in  the  magnesian  limestone  have  been  similai-ly  originated,  that  it  is 
scarcely  necessary  for  me  to  go  for  into  the  question,  thougli  it  may, 
perhaps,  be  necessary  to  draw  attention  to  the  theories  broached,  and 
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to  state  the  manner  in  wliicli  the  evidence  offered  by  the  sand-pipes 
I  have  described  bear  upon  them. 

There  are  only  two  theories  that  require  notice — one  being  what  is 
commonly  termed  the  mechanical  theory,  which  was  strongly  advo- 
cated by  Mr.  Trimmer,  and  the  other  the  chemical  theory  whose  most 
important  supporters  are  Sir  Charles  Lyell  and  Mr.  J.  Prestwich. 

The  former  doctrine,  as  propounded  by  Mr.  Trimmer,  supposes  the 
pipes  to  have  been  formed  on  coast  lines  and  between  tide  marks,  or 
at  least  within  the  area  of  broken  water,  by  the  action  of  the  surf 
charged  with  sand,  or  assisted  by  stones  and  pebbles.  He  quotes 
the  peculiar  wearing  of  the  rocks  of  our  coasts,  and  maintains  that 
the  agency  which  formed  the  basin-like  and  other  shallow  cavities  in 
these  rocks,  is  the  same  that  excavated  the  sand-  and  gi'avel-pipes  of 
the  chalk  and  other  limestones.* 

According  to  the  other  theory  the  pipes  have  been  eroded  by  the 
chemical  action  of  cai^bonic  acid  held  in  solution  by  water.  Without 
going  into  details,  it  may  suffice  to  state  that  this  theory,  as  elabo- 
rated by  Mr.  Prestwich,  supposes  the  sand-  and  gravel-pipes  of  the 
chalk  to  be  "  extinct  natural  water- conduits,  which  the  waters  at 
different  periods,  through  incessant  filtration  from  a  higher  water- 
bearing stratum  in  their  tendency  to  reach  a  lower  level,  gradually 
and  quietly  wore  for  themselves  by  their  solvent  action  alone."  But 
it  is  also  the  opinion  of  this  geologist  that  in  the  harder  limestones 
many  of  the  pipes  may  have  been  formed  on  the  sites  of  pre-existing 
cracks  and  fissures. f 

Against  the  former  theory  there  are  many  grave  objections,  and  in 
my  opinion,  it  most  cei-tainly  fails  to  account  for  the  origin  of  the 
sand-pipes  in  the  magnesian  limestone.  And  Sir  Charles  Lyell  and 
Mr.  Prestwich  have  almost,  if  not  quite,  demonstrated  its  insuffi- 
ciency to  account  for  the  phenomena  observed  in  those  in  the  chalk. 
It  was  the  opinion  of  Mr.  Trimmer  that  pipes  in  the  act  of  formation 
were  to  be  found  in  the  rocks  of  modern  beaches,  but  I  think  A^nth 
Mr.  Pi'estwich  that  in  tliis  opinion  he  was  mistaken,  At  least,  I 
know  of  nothing  analogous  to  them,  on  the  Durham  coast,  and  I  have 
conversed  with  those  who  have  been  longer  acquainted  with  it  than 
myself,  and  who  have  also  examined  the  sand-pipes,  and  they  are 
likewise  equally  ignorant  of  anything  of  the  kind.  Indeed  it  is 
incomprehensible  how  the  action  of  the  siirf,  howsoever  assisted  or 
directed,  could  drill  holes  so  deep  and  yet  so  narrow.  One  objection 
of  great  force  is  that  sand-  and  gravel-pipes  are  invainably  found  in 
calcareous  strata.  Now  how  is  this  to  be  explained  on  the  supposi- 
tion of  their  origin  being  mechanical  ?  For,  supposing  this  had  been 
the  case,  why  do  they  not  affect  all  rocks  of  whatever  natm'e  or  kind, 
just  as  the  surf  of  a  littoral  region  affects  rocks  of  all  descriptions, 
varying  its  action  in  degree,  and  somewhat  in  mode,  as  the  rocks 
upon  wliich  it  acts  vary  in  hardness  and  general  structure  ?     Some 

*  Qnnrt.  Jour.  Goo.  Soc,  vol.  viii.,  p.  273  ;  also  vol.  xi.,  p.  62. 
t  Quart.  Jour.  Geo.  Soc,  vol.  xi.,  p.  80. 
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of  the  pipes  in  the  magnesian  limestone  offer  another  difficulty  to 
this  theory ;  I  allude  to  those  occurring  in  rubble,  it  scarcely  being 
possible  that  any  mechanical  agent,  and  especially  the  action  of  surf, 
could  fonn  tubular  or  conical  pipes,  nearly  two  feet  deep  and  omlj  five 
or  six  inches  in  wddth,  in  so  loose  a  substance  as  rubble.  For  on 
such  a  supposition  of  their  origin,  they  must  of  necessity  have 
remained  open  until  completed,  so  that  their  walls  of  loose  materials 
would  be  unsupported  internally,  besides  beiiig  exposed  to  all  the 
disturbing  influences  of  a  littoral  region — that  is,  according  to  the 
views  of  Mr.  Trimmer.  And  it  is  not  to  be  supposed  that  these 
pipes  might  have  been  formed  prior  to  the  breaking  up  of  the  lime- 
stone from  which  the  rubble  was  derived,  for  any  movements  suffi- 
ciently violent  to  rend  and  break  up  solid  beds  of  limestone,  would 
certainly  have  destroyed  the  pipes  passing  through  them. 
On  the  other  hand,  the  chemical  theory  explains  the  origin  of  sand- 
pipes  more  satisfactorily ;  and  though  it  is  not  altogether  unobjec- 
tionable, yet  it  suffices  to  account  for  their  phenomena  in  a  manner 
that  not  oidy  seems  possible  but  very  probable.  Indeed,  there  is 
apparently  no  other  agency  but  a  chemical  one  that  could  form  pipes 
under  the  circumstances  that  seem  to  have  existed  while  those  in  the 
chalk  were  being  formed.  It  has  been  shown  by  Sir  Charles  Lyell, 
and  also  by  Mr.  Prestwich,  that  the  pipes  have  been  eroded  after  the 
alluvium  covering  the  chalk  was  deposited  (this  is  also  evident  in  the 
pipes  of  the  magnesian  limestone),  and  that  the  different  strata  com- 
posing the  alluvium  have  been  gi'adually  let  down  into  the  cavities  of 
the  pipes  in  the  same  consecutive  order  in  which  they  occur  where 
lying  undisturbed  on  the  surface  of  the  chalk.  In  my  opinion  this 
seems  to  obhge  the  adoption  of  a  chemical  origin  of  some  kind  for 
the  pipes ;  for  in  what  other  way  could  they  have  been  formed  with 
the  alluvium  superimposed  upon  the  surface  acted  upon  ?  They  have 
also  sho^vn  that  the  agent  employed  did  not  act  upon  the  flints  em- 
bedded in  the  chalk  ;  that  the  surface  of  such  flints  as  had  been 
extracted  from  the  matrix  in  the  excavation  of  the  pipes,  are  not 
woi-n  in  the  least ;  and  that  when  a  flint  protrudes  fi-om  the  wall  of  a 
pipe,  neither  is  it  worn  or  otherwise  affected,  except  in  one  instance, 
where  the  protruding  portion  was  broken  off,  apparently  by  pressure, 
it  being  found  embedded  in  the  core  a  little  lower  down.  Thus  it 
seems  that  the  agent  employed  had  power  only  to  act  upon  calcareous 
substances,  and  that  it  was  powerless  upon  such  as  were  sihceous ; 
consequently  that  it  was  a  chemical  agent ;  for  it  is  not  to  be  sup- 
posed had  it  been  mechanical  that  it  would  not  have  left  some 
traces  of  its  action  on  the  flints  in  the  sides  and  cores  of  the  pipes. 
But  if  the  reader  will  refer  to  the  papers  of  these  geologists,  he  will 
find  fuU  particulars  of  these  facts,  and  of  others  of  equal  interest  and 
importance.* 

The  softened  or  decomposed  state  of  the  limestone  forming  the 

*  L_vell  on  Sand-pipes,  Lon.  and  Edin.  Phil.  Mag.  3  ser.,  vol.  xv.,  p.  257. 
Prestwich  on  the  Origin  of  Sand-pipes,  Quart.  Joui-.  Goo.  Soc,  vol.  xi.,  p.  61. 
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walls  of  the  pipes  in  the  magnesian  limestone  seems  to  afford  ano- 
ther argument  in  favour  of  this  theory,  for  this  effect  is  undoubtedly 
due  to  chemical  action  of  some  kind ;  though  some  may  hold  that 
the  decomposition  of  the  surface  may  have  resulted  after  the  forma- 
tion of  the  pipe  by  a  very  different  agent ;  and  this  is  certainly 
possible,  though  it  must  be  evident  at  the  same  time  that  whatever 
decomposed  the  limestone  forming  the  surface  of  the  pipe,  had  suffi- 
cient power  to  be  the  primary  cause  of  their  formation ;  for  if  the 
application  of  the  decomposing  agent  effected  the  results  we  see  in  a 
certain  amount  of  time,  it  is  not  to  be  doubted  that  by  increasing  the 
period  of  application,  so  would  we  increase  its  results  ;  so  that 
having  here  a  power  competent  to  originate  the  phenomena  of  sand- 
pipes,  it  seems  more  philosophical  to  credit  it  with  their  consumma- 
tion than  to  call  in  the  aid  of  another  power  whose  capabilities  even 
to  originate  them  is  almost  more  than  questionable. 

But  though  the  chemical  theory  of  the  origin  of  sand-  and  gravel- 
pipes  is  more  satisfactory  than  the  mechanical  theory  of  Mr. 
Trimmer,  or  than  any  conceivable  theory  of  a  mechanical  nature,  and 
though  I  have  little  doubt  myself  but  that  they  have  really  originated 
by  chemical  action  of  some  kind,  yet  there  are  one  or  two  points 
connected  with  this  theory  which  seem  difficult  as  yet  to  explain. 
For  instance,  it  is  not  easy  to  understand  how  the  water  contained  in 
the  stratum  overlying  the  limestone  could  be  so  extra-chai^gcd  with 
carbonic  acid  as  to  possess  erosive  power  enough  to  excavate  the 
pipes.  It  seems  plain  that  more  than  the  usual  quantity  of  carbonic 
acid  would  be  required,  or  sand-pipes  would  be  of  more  common 
occurrence  where  limestone  surfaces  are  exposed  to  the  reach  of 
rain-water  ;  and  if  the  roots  of  vegetables  supplied  the  extra  quantity, 
as  Sir  Charles  Lyell  suggests,  I  see  no  reason  why  they  should  not  be 
found  where  limestones  he  immediately  beneath  the  turf,  which  I 
believe  is  never  the  case  in  any  district  where  sand-pipes  occur.  It 
is  possible,  however,  that  rain-water  may  derive  from  vegetable 
matter,  as  in  the  case  of  an  overlying  morass,  an  addition  to  its  usual 
per  centage  of  carbonic  acid  ;  and  the  fact  of  the  remains  of  so  many 
small  roots  being  found  at  a  depth  of  three  or  four  feet  in  the  core 
of  clay  of  some  of  the  pipes  I  have  described,  may,  perhaps,  be  con- 
sidered as  rather  indicative  of  something  of  the  kind.  It  is  also 
possible  that  it  may  derive  additions  from  animal  remains  imbedded 
in  the  overlying  alluvium,  as  Mr.  Prestwich  suggests ;  and  the 
absence  of  all  remains  of  this  kind  in  the  alluvium  in  question  is  no 
proof  to  the  contrary,  for  this  supposition  necessarily  includes  their 
destruction  in  the  derivation  of  their  carbonic  acid.  But  still,  not- 
withstanding the  possibility  of  such  supplies,  I  must  confess  that  to 
me  it  seems  probable  that  we  are  still  ignorant  of  the  true  source  of 
the  erosive  agent;  neither  do  I  see  any  reason  for  supposing  that 
carbonic  was  the  only  acid  employed,  and  that  by  it  alone  wei'e  the 
pipes  eroded. 

Another  difficulty  is  tlic  special  application  of  the  acid  or  chemical 
agent  to  the  particular  spots  occupied  by  the  pipes.     If  wc  suppose 
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water  to  liold  acid  in  solution,  and  apply  it  to  a  surface  capable  of 
being  eroded  by  the  acid  it  contains,  we  should  naturally  expect — 
granting  that  the  water  covered  the  whole  surface — that  as  the 
hollows  were  deepened  so  would  the  higher  portions  of  the  surface 
be  lessened  in  height,  so  that  as  the  erosion  proceeded  the  relation  of 
the  inequalities  to  each  other  would  be  pretty  nearly  preserved  in 
their  original  condition.  Mr.  Prestwich  certainly  supposes  that  in 
the  harder  limestone  the  majority  of  the  pipes  are  founded  on  cracks 
and  fissures,  though  he  is  of  the  opinion  that  those  in  the  chalk  have 
not  been  thus  assisted,  but  have  been  avoiii  out  of  a  solid  substance. 
And  so  far  as  we  may  judge  from  the  pipes  in  the  magncsian  lime- 
stone, which  is  perhaps  harder  than  any  other  limestone  in  which 
they  are  known  to  occur,  they  certainly  seem  to  bear  out  the  former 
opinion,  for  many  of  them  undoubtedly  occupy  the  sites  of  pre-exist- 
ing breaks  in  the  strata.  But  if  we  grant  that  any  could  originate 
without  such  assistance,  the  question  still  remains  unsolved.  And 
that  some  Avere  not  assisted  in  this  way  almost  seems  to  be  true,  and 
some  of  those  in  maguesian  limestone  appear  to  belong  to  this  class, 
so  far  as  my  experience  goes.  However,  we  must  leave  the  clearing 
up  of  this  point  lor  future  research ;  at  present  it  seems  to  be  a  fact 
that  some  pipes,  so  far  as  we  know,  are  formed  in  rocks  that  are  solid 
and  unbroken,  and  that  others  exist  where  cracks  or  breaks  in  the 
strata  formerly  existed. 

These  cannot  be  said  to  be  serious  objections  to  this  theory.  They 
are  certainly  difficulties,  but  such  as  a  better  knowledge  of  the  sub- 
ject .will  most  pi'obably  remove.  They  do  not  affect  the  piinci])le 
involved  so  much  as  its  application  in  questions  of  detail . 

Before  concluding  I  may  draw  attention  to  the  peculiar  position  of 
the  stratum  of  sand  beneath  which  the  pipes  only  occur.  By  referring 
again  to  fig.  1,  it  will  be  seen  that  the  sand  gradually  thins  out  as  it 
dips,  so  that  the  overlying  stratum  of  clay  ultimately  rests  imme- 
diately upon  the  limestone,  and  so  prevents  the  water  lodged  in  the 
sand  from  escaping  in  the  direction  which,  in  its  search  for  the 
lowest  level  it  would  naturally  take.  It  also  appears  to  be  as 
thoroughly  enclosed  in  lateral  directions,  at  least,  though  its  eastern 
limits  have  not  been  reached,  it  thins  out  to  the  west,  and  is  en- 
veloped in  the  same  manner  as  seen  in  the  transverse  section,  so  that 
it  can  scarcely  be  doubted  but  that  this  deposit  of  sand  is  overlapped 
by  clay  on  all  sides,  except  along  its  upper  edge,  where  it  abuts 
against  the  gravel.  It  consequently  follows  that  though  it  had  the 
power  of  receiving  water  collected  on  the  higher  grounds,  and  trans- 
mitted to  it  by  the  gravel,  yet,  on  account  of  the  impermeable  nature 
of  the  stratum  covering  it  and  overlapping  its  edges,  the  water  it 
received  would  cither  have  to  remain  lodged  in  it,  or  find  a  lower 
level  by  passing  through  the  limestone.  Such  seems  to  be  exactly 
the  circumstances  which  ]\Ir.  Prestwich  supposes  to  have  obtained 
during  the  formation  of  the  pipes  in  the  chalk — indeed,  which  were 
necessary  fur  their  formation.  It  is  interesting  to  know  that  there  is 
so  close  an  agreement  in  the  geological  relations  of  the  water-bear- 
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ing  strata  overlying  the  pipes  both  in  the  chalk  and  magnesian  lime- 
stone, for  it  assists  in  con'oborating  the  views  of  Mr.  Prestwieh. 

For  a  full  exposition  of  the  theory  I  have  adopted,  I  would  refer 
to  Mr.  Prestwich's  most  able  paper  "  On  the  Origin  of  the  Sand- 
and  Gravel-pipes  in  the  Chalk  of  the  London  Tertiary  District," 
"  Quart.  Jour.  Geol.  Soc,"  vol  xi..  p.  64. 


ON  THE  OLD  RED  SANDSTONE  AND  ITS  FOSSIL  FISH 
IN  FORFARSHIRE. 

By  W.  PowRiE,  Esq. 

As  anything  calculated  to  throw  light  on  the  peculiar  fauna  of  the 
Old  Red  Sandstone  period  must  be  interesting  to  geologists,  I  send 
you  a  short  notice  of  some  fossils  lately  found  in  the  flagstones  of 
Foi'farshii'e,  which  may  aid  in  adding  to  our  knowledge  of  the  pecu- 
Harities  of  the  creatures  found  in  these  rocks. 

Some  six  weeks  ago,  by  far  the  finest  specimen  of  Ptenjgotus 
anglicus  yet  found  was  discovered  in  the  "  pavement"  quarries  of 
CannylHn :  this  superb  specimen  is  now  in  the  Arbroath  Museum. 
This  fossil,  coming  clean  out  from  the  matrix  in  which  it  was 
imbedded,  consists  of  all  the  body-segments,  a  part  of  the  caudal 
plate  being  also  preserved  and  well  seen  in  the  cast  from  which  the 
fossil  had  been  lifted.  It  shows  no  features  absolutely  new  or 
hitherto  unknown,  but  it  is  nevertheless  very  interesting,  as  exhibit- 
ing the  manner  in  which  both  the  dorsal  and  ventral  portions  of  this 
crcatnre  had  been  covered  and  protected  by  strong  sculptured  plates. 
It  also  proves  that  Mr.  D.  Page  was  quite  correct  in  the  place  which 
he  lattei-ly  assigned  to  the  curious  duck-bill  like  plate  Avith  its 
wing- like  appendages,  which,  as  noticed  in  Hugh  Miller's  "Old  Red 
Sandstone,"  occasioned  the  name  of  "  Seraphim"  to  be  applied  to 
this  fossil.  It  is  found  in  situ,  covering  the  under  portions  of  the 
segment  next  the  head.  In  all  probability,  as  suggested  by  Mr. 
Page,  it  formed  part  of  the  sexual  organs  of  this  creature,  and  also  a 
covering  for  the  vent  or  anal  opening,  there  being  no  vestige  of  any 
such  opening  in  either  the  sub-caudal  segment,  in  the  portion  of  the 
caudal  plate,  or  telson,  preserved,  or  on  the  junction  of  these  seg- 
ments. It  gives  sonic  idea  of  the  manner  in  which  the  difiereut 
plates  forming  the  body-segment  joined  into  one  another,  the  joinings 
being  seemingly  of  such  a  nature  as  to  allow  the  creature  consider- 
able powers  of  curvature.  It  also  shows  its  comparative  length  and 
breadth,  although  in  this  respect  it  seems  to  differ  from  other  speci- 
mens, showing  a  rather  greater  propoi'tional  length  ;  but  this  niight 
have  been  occasioned  by  these  belonging  to  different  sexes,  the  one 
being  probably  of  a  more  slender  form  than  the  other.  The  head 
with  all  its  appendages  is  wanting.     The  cntii'e  length  of  the  fossil, 
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including  the  tail-segment,  is  three  feet  nine  inches,  and  it  meastu'es 
very  nearly  twelve  inches  across  at  its  greatest  breadth.  INIaking  a 
fair  allowance  for  the  head,  the  creatui'e  must  have  been  over  four 
and  a- half  feet  long,  and  had  thus  formed  a  rather  formidable 
lobster-like  animal  when  swimming  in  the  waters  of  the  primeval 
world.  It  had  not,  however  equalled  in  size  the  Pterygotus,  to 
which  three  tail-segments,  very  recently  found  in  a  quaiTy  in 
this  immediate  neighboui'hood,  had  belonged,  and  which  are  now  in 
my  possession. 

I  here  give  a  rough  sketch 
of  this  also  very  interesting 
fossil.  The  dotted  line  marks 
a  portion  which  lifts  clean 
out  from  the  matrix,  leaving 
a  very  fine  cast  of  what  I 
consider  to  have  been  the 
dorsal  plates  of  these  seg- 
ments. The  upper  side  of 
this  fossil  seems  to  have 
formed  the  upper  portion 
of  one  of  the  layers  or  beds 
of  the  rock,  and  has  the 
sculpturings  a  good  deal  ob- 
literated ;  these  are,  however, 
beautifully  preserved  on  the 
under  side,  as  also  on  the 
cast.  These  markings  are 
much  smaller  on  the  caudal 
than  on  the  other  plates,  in- 
creasing in  size,  but  still 
small,  on  the  sub-caudal. 

The  sub-caudal  plate,  and 
that  anterior  to  it,  have 
ridges  along  both  the  ven- 
tral and  dors;\l  surfaces,  dif- 
fering in  this  from  some 
other  specimens  of  these 
plates,  which  only  show  one 
ridge.  The  caudal  segment  is  of  some  considerable  thickness 
where  it  joins  the  one  above  it;  this  rapidly  narrows,  until,  after 
extending  to  about  one-fifth  of  its  length,  the  upper  and  lower 
sides  seem  to  join  and  become  one  plate.  It  would  thiis  appear 
that  the  body  of  the  creature  had  penetrated  some  little  distance 
into  this  segment.  No  appearance  of  any  vent  or  anal  opening  is 
found  in  these  segments ;  and  as,  from  the  state  of  preservation  of 
this  fossil,  had  such  an  opening  existed,  it  would  have  been  in  all 
probability  readily  distinguishable,  it  affords  strong  negative  evidence 
against  the  existence  of  the  vent  in  this  part  of  the  body  of  the 
animal.     The  caudal  plate  is  seven  and  a-half  inches  long  by  five 
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find  a-half  inclies  broad,  the  sub-caudal  about  five  and  a-half  inclies 
long  by  seven  and  thi^ee- quarters  incbes  bi'oad.  By  comparing 
this  with  the  Carmyllie  specimen,  it  must  have  belonged  to  an 
animal  about  six  feet  in  length. 

■  From  the  same  quarry,  and  about  the  same  time,  I  was  also  for- 
tunate enough  to  procure  five  A'^ery  nearly  complete  segments  and 
part  of  a  sixth  of  another  Pterygotiis  aiigUcus,  the  segments  of  which 
lift  quite  out  from  the  matrix,  leaving  a  very  thin  cast.  A  seventh 
segment  is  also  shown  in  this  specimen,  lying  at  nearly  right  angles 
to  the  others ;  this  might,  however,  have  belonged  to  another  animal 
coming  out  entu'e  and  separate  from  the  other  segments.  This  speci- 
men would  seem  to  have  formed  part  of  an  animal  considerably 
broader  in  proportion  to  its  length  than  the  two  before  described :  in 
this  respect  it  agrees  with  another  very  fine  specimen  now  in  the 
museum  of  the  Watt  Institution  of  Dundee,  found  some  two  years 
ago  in  a  quarry  on  Tealmg,  consisting  of  seven  of  the  body  segments 
of  the  Pterijgotus  anglicus. 

These  four  are  by  far  the  most  complete  remains  of  this  very 
curious  crustacean  yet  found ;  besides  those  of  this  species,  P.  angli- 
cus, only  Very  fragmentary  remains  of  another  species  of  Pterygotus, 
P.  jpimdatus,  have  yet  been  found  in  Forfarshire.  In  Cauterland 
Den,  however,  and  the  "fish-beds"  near  Farnell,  several  specimens  of 
a  Pterygotus  very  similar  in  appearance  and  form  to  the  P.  anglicus 
have  been  discovered,  but  of  a  comparatively  veiy  small  size,  being 
only  six  to  ten  inches  in  length.  These  have  not  as  yet  been  ex- 
amined and  named  by  any  competent  authority.  They  are  all  pre- 
served in  the  collections  of  the  Rev.  Henry  Brewster,  of  Farnell,  and 
the  Rev.  Hugh  Mitchell,  of  Craig. 

After  the  repeated  notices  of  the  Farnell  "  fish-bed"  in  the  "  Geo- 
logist," by  Mr.  Mitchell,  it  is  unnecessary  for  me  to  give  any  length- 
ened description  of  this  very  cm^ious  deposit  or  its  peculiar  fossils. 
It  was  first  noticed  as  affording  evidences  of  being  fossilifei'ons,  and 
pointed  out  as  such  by  Mr.  Brewster.  It  is,  however,  to  the  indefati- 
gable researches  of  Mr.  Mitchell  that  we  are  indebted  for  a  know- 
ledge of  the  curious  organisms  it  contains.  It  is  at  present  being 
very  fully  explored.  The  Earl  of  Southesk,  on  whose  estates  it  is 
situated,  has  not  only  allowed  this  to  be  clone,  but  has,  with  the 
greatest  liberality,  furnished  labourers  for  the  heavy  part  of  tlie 
work,  placing  the  examination  of  its  treasui'es  in  the  hands  of  Mr. 
Brewster  and  myself;  and  it  is  only  due  to  his  lordship  here  to 
record  our  grateful  thanks  for  the  unexampled  facilities  it  has 
afforded  for  having  these  treasures,  so  long  locked  up,  made  known 
to  the  geological  world. 

Besides  a  good  many  specimens  of  the  genera  Acanthodes  and 
Braclujacantlms,  discovered  and  noticed  by  Mr.  Mitchell,  several 
species,  apparently  new,  of  Biplacantlms,  with  the  remains  of  other 
fishes  of  other  genera  have  already  been  discovered,  as  also  several 
curious  and  seemingly  new  species,  if  not  genera,  of  Eurypieridai 
and  other  crustaceans.     These  are  in  the  course  of  being  jirepared  for 
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laying  before  competent  authorities  for  having  their  affinities  deter- 
mined, and  their  characteristic  markings  described. 

Mr.  Mitchell,  in  his  notice  in  your  July  nmnber,  rightly  places  this 
deposit,  as  also  that  of  Cauterland  Den,  amongst  the  very  lowermost 
of  our  Forfarshire  sandstones.  The  localities  as  well  as  the  fossils 
clearly  inchcate  this. 


O^  THE   OUTLIER   OF   UPPER   TERTIARY   IRONSAND 
ON  THE   NORTH  DOWN'S   OF  KENT. 

By  T,  Rupert  Jones,  Esq.,  F.G.S.,  Assistant-Secretary  of  the 
Geolog-ical  Society  of  London. 

Having  at  times  been  asked  questions  about  the  "  Fossiliferous 
Ironsands"  of  the  North  Do-wns,  which  Mr.  Prest\'v'ich  described  in 
the  Journal  of  the  Geological  Society  in  1858,  vol.  xiv.,  p.  322,  &c.,  I 
find  that  some  little  diagi^am  appears  to  be  wanted  by  amateur  geo- 
logists and  general  readers  for  the  clearer  demonstration  of  these 
strata  and  their  relations  to  the  Chalk  and  the  Drift. 

I  beg,  therefore,  to  offer  you  the  accompanying  diagTam,  illustrative 
of  the  relationship  of  the  so-called  "  Kentish  Crag,"  agreeable,  I 
believe,  to  Mr.  Prestwich's  views  of  the  subject,  as  given  in  his 
elaborate  paper  before  mentioned.  Having  seen  the  ground  at  Len- 
ham  and  Charing,  to  which  Mr.  Prest-wich  refers,  and  at  the  latter  of 
which  places  my  friend  Mr.  W.  Harris,  F.G.S.,  had  some  sections 
specially  made,  I  feel  the  greater  satisfaction  in  bearing  testimony  to 
]\Ii\  Prestwich's  careful  working  out  of  the  whole  question. 

In  the  diagram  you  wHl  see  the  whole  known  succession  of  these 
u'onsand  deposits  at  A,  where  such  outhnes  as  those  of  Paddlesworth 
and  Vigo-Hill  may  be  supposed  to  be  represented  ;  and  partial  rem- 
nants are  seen  at  B,  C,  1),  and  E.  At  F  and  Fa  may  be  discerned 
instances  of  sandpipes  which  have  imbibed  the  U'onsands  before  the 
changes  at  the  surface  led  to  the  denudation  of  the  ironsands  off  the 
chalk,  and  the  wearing  of  the  Chalk  into  fui-rows  and  cavities,  leav- 
ing the  clayish  sands  and  gi'avel  now  known  as  "  Drift,"  ol  which  G 
represents  the  lower  and  H  the  upjier  portion. 

The  sandpipes  at  Lcnham,  where  the  ironsand  is  found  to  be  richly 
fossiliferous,  are  such  as  are  seen  at  F  in  the  diagi'am,  the  bi-okeu 
ironstone  ha\dng  sunk  gradually  in  with  the  sinking  superincumbent 
beds  as  the  cavity  was  slowly  made  in  the  Chalk,  probably  by  the  dis- 
solution of  the  latter  by  means  of    percolating  water.*     At  I  the 

*  See  Mr.  Prcstwich'a  account  uf  the  formation  of  Sandpipes  in  the  Chalk, 
Jom\  Geol.  See,  vol.  xi.,  p.  64. 
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ironstone  is  absent,  and  a  tliick 
covering  of  drift  lies  on  the 
Chalk ;  and  at  such  a  spot  as 
this  Mr.  Harris  made  his  large 
trench,  described  in  Mr.  Prest- 
wich's  paper  (p.  332).  His 
smaller  trench  was  dug  at  a  spot 
(like  that  at  C  H),  where  a  rem- 
nant of  the  ironstone  remained 
under  the  di-ift.  At  H  G  is  a 
peak  of  chalk  standing  high  up 
in  the  Drift,  wliich  may  be  sup- 
posed to  be  thii-ty  feet  thick; 
such  rough  pillars  of  chalk  are 
not  uncommonly  met  with  in  the 
excavations  which  the  farmers 
make  in  gi-avel  and  clay  to  get 
chalk  for  their  lands  along  the 
back  of  the  North  Downs. 

Mr.  Prestmch  truly  states  that 
it  is  difficult  to  trace  at  the  sur- 
face the  range  of  the  "  Kentish 
Crag ;"  and  that  it  is  so  the 
diagi'am  will  show.  It  is  but 
seldom  that  the  ironstone  and 
ironsands  are  well  seen  at  the 
sm-face  ;  they  ai-e  usually  masked 
by  the  Drift ;  and  further,  these 
are  but  relics  of  the  original 
beds ;  and  it  is  often  difficult  to 
distinguish  these,  even  when  ex- 
posed, from  the  fermginous  Drift 
in  which  they  are  enveloped. 
.  It  is  to  be  hoped  that  local 
observers  will  follow  up  Mr. 
Prestwich's  researches,  and  en- 
deavour to  Avork  out  more  par- 
ticulars about  these  interesting 
ironsands  ;  and  perha"ps  the  ac- 
companying diagram  vnll  serve 
the  pm^pose  of  connecting  toge- 
ther before  the  eye  the  various 
conditions  under  which  patches 
of  these  strata  remain  on  the 
chalk-surface,  and  help  to  direct 
renewed  attention  to  the  subject. 
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ON    CANADIAN     CAVERNS. 

By  GeorCxE  D.  Gibb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 


(Continued  from  page  219). 

lu  tlie  foregoing  account  it  has  been  my  aim  and  endeavour  to 
describe  the  geological  formations  in  which  the  caverns  existed ;  this 
win  be  seen  at  a  glance  in  the  following  table  : — 

1  Caverns  on  sliores  of  Magdalen  Islands New  Eed  Sandstone 


Caveras  and  arched  rocks  at  Perce,  Gaspe. 
Little  River  Caverns,  Bay  of  Chalenr 


Lower  Carboniferous 


Gothic  arched  recesses,  Graspe  Bay. 
Cavern  in  Bass  Island,  Lake  Erie    . 


Portage     and     Che- 
mung groups 
Helderberg  series 


Old  Red  or 
Devonian 


Perforations  and  Caverns  of  Michilimacinac 

The  Old  Woman,  Cape  Gaspe  

Xiagara  Caverns    

Flower  Pot  Island,  Lake  Huron  

Mono  Cavern 

Eramosa  Cavern     

Subterranean  Passages,  Manitoulin  Island 


Onondaga  Salt  group 
Gaspe  limestones 
Xiagara 


Upper 
Siluiian 


Pillar  Sandstones,  north  coast  of  Gaspe . 
Bigsby'  s  Cavern, .  Mui-ray  Bay 


Sillery  group 


Middle 
Siliu-ian 


Gibb's  Cavern,  Montreal  

Pi'obable  Caverns  at  Kingston 

Murray's  Cavern  and  SubteiTanean  River 
Ai-ched  and  Flower  Pot  Rocks,  Mingan  . . . , 


Probable  Caverns  at  Chatham 

The  Pictui'ed  Rocks,  Lake  Superior 


Trenton  limestone 


Chazy,  Birdseye,  and 
Black   River  lime 
stones 
Calciferous  sandstone 
Potsdam  sandstone 


Lower 
Silm-ian 


St.  Ignatius'  Caverns,  Lake  Superior 

Pilasters  of  MammeUes,  Lake  Superior  . . 
Thunder  Mountain  and  Pie  Island  Pilasters, 
Lake  Superior 


Sandstone 
Greenstone 
Greenstone  trap 


Huronian 
Rocks 


The  Steinhauer  Cavern,  Labrador  

Basaltic  Caverns  cf  Henley  Island    

Empty  Basaltic  Dykes  of  Mecattina    

Bouchette'  s  Cavern,  Kildare 

Colqtthoiui'  s  Cavern,  Lanai-k    

Quartz  Caveni,  Leeds    

Probable  Caverns  Iron  Island,  Lake  Nipissing 


Crystalline  limestone 
Basalt 

CrystaUino  limestone 

Quartzite 
Crvstalline  limestone 


Laurent  ian 
Rocks 
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Taking  tlie  two  classes  togetlier  as  representing  thirty  distinct 
series  of  cavernous  localities,  one  is  found  in  the  New  Red  Sandstone 
formation,  two  in  the  Carboniferous,  two  in  the  Devonian  or  Old 
Red,  seven  in  the  limestones  of  the  Upper,  two  in  those  of  the 
Middle,  and  six  in  those  of  the  Lower  Silurian  formation,  three  in 
the  Huronian  rocks  of  Sir  William  Logan,  and  seven  in  the  Lauren- 
tian  rocks  of  the  same  geologist.  In  the  last  of  these  they  are  jDre- 
sent  in  the  inter  stratified  bands  of  crystalline  limestone,  characteristic 
of  this  foi"mation  in  Canada. 

With  a  few  exceptions  nearly  all  occur  in  limestone  rocks,  and 
then'  origin  has  depended  upon  varioiTS  causes.  The  first  fourteen, 
which  compose  the  first  division,  enumerated  in  a  previous  part  of 
this  paper,  are  the  results  of  aqueous  action,  as  then-  situation,  present 
condition,  and  general  description  clearly  prove.  Perhaps  an  ex- 
ception might  be  taken  to  the  formation  of  pilasters  and  gothic 
arched  recesses,  which  are  more  properly  attributable  to  atmospheric 
influences.  Volcanic  agency  has  given  origin  to  the  basaltic  dykes 
of  Mecattina  (17),  the  basalt  of  Henley  Island  (16),  Bouchette's 
(19),  and  Gibb's  (20)  caverns.  The  same  cause  has  most  likely  in- 
fluenced the  subterraneous  passages  of  Manitoulin  (28),  and  Murray's 
Cavern  (29).  On  the  other  hand,  Bigsby's  Cavena  (18),  Colqu- 
houn's  (22),  the  Mono  and  Eramosa  (25  and  26),  and  Bass  Island's 
Caverns  (27)  were  formed  by  some  other  agency,  in  which  a  slow 
disintegration  of  the  rocks  has  occurred  from  chemical  and  other 
causes,  and  the  soluble  particles  have  been  removed  by  the  influence 
of  water,  entering  by  percolation  from  above,  or  between  the  neigh- 
bouring layers  of  rock.  The  origin  of  the  Quartz  Cavern,  by  the  ex- 
plosion of  a  pyritous  vein  (23),  is  clear  enough. 

It  would  be  prematm-e  to  enter  at  further  length  into  the  con- 
sideration of  the  formation  of  these  caverns  until  farther  evidence 
has  been  obtained.  It  is  hoped,  however,  that  this  first  attempt  to 
embody  a  descriptive  and  connected  account  of  the  caverns  of 
Canada  in  a  single  paper  will  be  productive  of  ultimate  good  results 
to  science,  by  stimulating  the  zeal  of  those  on  the  spot  to  carry  out 
by  farther  exploration  an  earnest  investigation  of  this  interesting 
subject,  for  there  is  still  much  to  be  done  to  render  it  complete. 
Many  of  the  caverns  arc  systematically  noticed  and  described  for  the 
first  time ;  and  before  this  memoir  was  written,  the  inhabitants  of 
that  country  were  hardly  aware  that  any  cavei-ns  existed  at  all,  except 
the  comparatively  few  residing  in  the  immediate  neighbotirhood  of 
their  presence. 
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ON  THE  OSSIFEROUS  CAVERXS  AT  ORESTON. 

By  Hexrt  C.  Hodge. 

(Continued  from  page  30,  vol.  iii.) 

To  the  thick-skimied  quadrupeds  belong  animals  of  at  least  foiu"  geueva — 
Elephant,  Rhinoceros,  Horse,  aud  Hog. 

In  addition  to  the  large  grinders  of  the  mammoth,  before  described,  there 
occurred  a  remarkable  molar  tooth  of  a  very  young  mammoth  (lengtli  or  antero- 
posterior diameter  of  the  crown  one  inch  and  three-quarters,  breadtli  one  inch 
aud  one-eighth),  containing  six  plates  ;  it  appears  to  belong  to  the  "  thick- 
plated"  variety,  but  is  unlike  any  of  the  numerous  small  grinders  of  this 
animal,  contained  in  the  British  Museum  and  elsewhere,  with  which  it  has  been 
carefully  compared. 

The  larger  molars  of  the  rhinoceros  were  all  fragmentary ;  but  a  small  tooth, 
having  its  enamel  equally  thick  with  that  of  the  hu-ger  specimens,  may,  it  is 
presumed,  belong  to  a  small  species  of  that  animal. 

The  teeth  of  the  horse  were  comparatively  very  numerous,  and  comprised 
the  two  species,  Equus  fossllis  and  E.  plicidens.  Some  of  the  molars  were  re- 
markable, not  merely  with  reference  to  their  large  size,  but  also  on  account  of 
the  elegant  plications  of  their  enamel  folds,  the  festoons  being  more  complex 
than- usual,  aud  in  one  of  these  the  presence  of  a  small  additional  and  nearly 
oval  island  of  enamel  is  apparent.  Wliether  this  specimen  belonged  to  the 
ancient  primigcuial  Hippotheriura  I  am  as  yet  unable  to  determine.  There 
were  also  various  specimens  of  astragalus,  a  large  coronary  bone,  and  portions 
of  jaw  with  teeth.  Other  remains  included  teeth  referable  to  those  of  a  fossil 
ass  or  zebra. 

The  chief  remains  of  the  hog  were  the  interesting  skull  before  alluded  to  ; 
it,  however,  wanted  that  portion  containing  the  incisors,  tusks,  aud  prc-molar 
teeth.  Au  interesting  fragment,  containing  three  pre-molars  in  situ,  and  still 
retaining  the  base  of  a  tusk  of  the  lower  jaw,  together  with  a  considerable  por- 
tion of  the  extremity  of  a  tusk  of  the  upper  jaw  was  afterwards  met  with  in 
the  stalagmite.  Another  portion  of  the  jaw  of  a  young  hog,  its  last  molar 
tooth  not  having  yet  cut  the  gum,  was  found,  together  with  various  large 
molars,  pre-molars,  incisors,  and  two  tolerably  jjcrfect  tusks,  belonging 
respectively  to  the  upper  aud  lower  jaw  of  this  animal.  It  was  remarked  that 
some  of  the  teeth  were  in  both  caverns  singularly  stained  of  a  yellow  colom*. 

Tlie  ruminants  probably  included  one  or  two  species  of  elk  or  deei",  and  two 
or  three  animals  allied  to  tlie  ox.  Teeth  of  the  sheep  or  goat  were  also 
brought  me  from  tlie  clay,  but  I  have  reason  to  be  doubtful  about  the  genuine- 
ness of  many  of  the  last-named  specimens. 

Among  the  remains  of  animals  of  the  deer  tribe,  I  would  sjiecially  mention 
an  interesting  fragment  of  jaw,  containing  several  teeth,  developed  by  me  with 
some  pains  from  a  large  and  ueaily  solid  mass  of  stalagmitic  matter,  containing 
various  other  imbedded  bones.  There  occurred,  too,  a  very  few  fractured 
specimens  of  teeth,  suggestive  of  those  of  a  giraffe  (this  possibility  having  been 
ascertauied  by  comparison  witli  figures  of  fossil  teeth  contained  in  a  paper  by 
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L)r.  Falconer  and  Capt.  Cautley,  in  the  Proceedings  of  the  Geological  Society 
of  London)  and  a  small  horn  core  may,  it  is  presumed,  also  indicate  the  presence 
of  an  animal  allied  to  a  sjiecies  of  this  interesting  quadiniped.* 

Among  the  bones  of  large  oxen  were  teeth,  some  characteristic  fragments  of 
the  metacarpal  and  metatarsal  bones,  and  two  or  three  specimens  of  astragalus. 

Of  the  carnivorous  animals,  canines  and  molar  teeth  of  the  bear  pre- 
dominated, indicating  the  existence  of  two  or  more  species,  among  which  may 
doubtless  be  included  Urms  spelmis  and  U.  prisms. 

The  interesting  though  fragmentary  canines  of  the  cave  lion  or  tiger,  and  of 
the  still  larger  and  probably  undescribed  species  before  refen-ed  to,  were  for 
the  most  part  met  with  very  near  to  the  large  grinders  of  the  mammoth  before 
described.  Among  the  specimens  referred  to  the  wolf  or  large  dog  were  many 
of  different  magnitude,  and  I  suspect  that  there  may  be  good  evidence  of  the 
existence  of  carnivora  intermediate  in  size  between  that  of  the  wolf  and  the 
larger  feKne  animals. 

Of  the  gnawing  animals  there  were  evident  traces  of  small  incisor  teeth  of  a 
quadruped  about  the  size  of  a  mouse  diffused  through  some  of  the  upper  parts 
of  the  clay,  and  one  tolerably  perfect  ranuis  of  a  jaw  was  found  loosely  attached 
to  the  side  of  a  sniall  cavity  laid  open  on  breaking  a  large  mass  of  stalagmite. 

There  also  occiu-red  a  very  few  hollow  conical  teeth  of  two  kinds,  some  of 
which  are  possibly  those  of  very  immense  reptiles,  a  cast  in  the  stalagmite  of 
the  abdominal  rings  and  elytra  of  a  supposed  coleopterous  insect,  some  bones 
of  birds,  and,  indeed,  many  other  specimens,  some  of  which  may  still  be  in- 
cluded ui  masses  of  clayey  stalagmitic  matter  that  I  have  not  yet  had  time  to 
examine. 

In  concluding  this  portion  of  ray  paper  I  beg  to  say  that  I  should  not  have 
presumed  to  attempt  this  necessarily  hasty  and  imperfect  description  of  the 
fossils  so  lately  met  with,  but  that  I  hoped  it  might  be  of  interest,  and  at  the 
same  tune  give  me  an  opportunity  of  gaining  from  competent  authorities  further 
information  respecting  specunens,  some  of  which  it  appeared  not  unlikely  be- 
longed to  undescribed  species  of  animals.  It  is  right,  moreover,  in  this  place 
for  me  to  say  that  1  have  been  informed  by  the  manager  of  the  quarry  that  a 
great  number  of  bones  and  teeth  were  discovered  before  my  anival  in  Plymouth, 
and  that  most  of  these  were  sold  to  the  bone  merchant.  Many  also  of  the  re- 
mains have  been  unavoidably  dispersed  in  various  other  directions  during  my 
conduct  of  these  investigations. 

In  beds  of  limestone  existing  further  to  the  east  of  those  in  which  the  just 
now  mentioned  fossil  bones  occurred,  and  which  are  evidently  a  contmuation  of 
the  same  series  of  rocks,  little  or  no  dolomite  is  included  ;  they  are  also  par- 
ticularly free  from  caverns  and  generally  from  stalactitic  deposits,  presenting 
us  with  similar  limestone  locks,  for  the  most  part  unaltered  by  those  changes 
which  ])roducc  the  phenomena  of  dolomization  and  caverns.  These  rocks  arc 
coloured  black  by  the  oxides  of  ii-on  and  manganese,  and  are  traversed  by 
numerous  white  calcareous  veins  ;  they  form  a  \i-Axi  of  the  black  marble  so  fre- 
quently employed  for  statuary  purposes  hi  this  part  of  England.  Distinct 
bluish  black  slate  and  argillaceous  hydraulic  limestone  beds  are  of  very  fre- 

*  Since  tlae  above  has  been  written,  I  have  had  an  opportunity  of  comparing  these  frag- 
ments with  teeth  of  similar  fomi,  from  the  SewaUk  hills,  in  the  north  of  India,  contained  in 
the  Museum  of  Marischal  CoUe^'e,  Aberdeen ;  and  I  am  indebted  to  the  kindness  of  Professor 
Owen  for  furihcr  conlii-uiation  of  the  opinion  that  the  teeth  are  really  those  of  a  species  of 
fossil  tjirafle.  The  Museum  at  Aberdeen  contains  numerous  other  fossils  and  casts  of  jaws 
with  teeth,  from  the  same  locality.  From  an  ins]icetion  of  these,  I  feel  also  justified  in  con- 
cluiUns;  that  two  other  ]  irc-molars  foimd  at  Oreston  belonp  to  a  species  of  fossil  cjuncl.  These 
facta  «'ill,  if  fully  coniinned,  place  on  record  the  (I  believe)  flrst  instance  of  remains  of  these 
intcrestinp  genera  having  been  found  in  Britain,  and  also  tend  to  indicate  their  extensive 
geographical  range  during  the  geological  period  under  consideration. 
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quent  occurreuce  in  them,  tlie  beds  containing  occasionallj  iron  ]iyrites,  which, 
by  the  action  of  the  weatlier,  tinge  the  surfaces  of  the  argillaceous  and  cal- 
careous rocks  of  a  rusty  yellow  colour.  Applying  now  the  above  facts  to 
account  for  the  alteration  of  our  cavern-containing  rocks,  we  may  legitimately 
suppose  that  their  previously  contained  pyrites  might  by  its  decomposition 
yield  a  supply  of  sulphuric  acid  and  sulphate  of  ii-on,  and  that  these  com- 
pounds, reacting  upon  tlie  limestone  in  then*  neighbourhood,  would  (in  presence 
of  the  air)  finally  produce  sulphate  of  lime  and  peroxide  of  iron,  the  disengaged 
carbonic  acid  at  the  same  time  generated  aifording  the  rccpiired  means  for 
efi'cctiug  (in  presence  of  moisture)  the  decomposition  of  its  slaty  layers  ;  these 
in  their  tlius  disintegrated  condition  bemg  afterwards  compressed  by  means  of 
superposed  beds  of  limestone  into  a  compact  series  of  beds  identical  with  those 
of  our  quarry,  and  coloured  purple  in  their  slaty  seams  by  the  above-mentioned 
peroxides  of  iron  and  manganese.  The  bicarbonates  of  magnesia,  and  also  the 
bicarbonates  of  iron  and  manganese,  required  to  produce  dolomization  being  at 
the  same  time  formed  by  the  action  of  the  carbonic  acid  upon  the  masses  of 
limestone,  which  is  found  on  analysis  to  contain  a  sut&ciently  notable  proportion 
of  the  necessary  ingredients. 

But  the  physical  evidence  that  these  limestone  beds  are  truly  rocks  of  the 
black  marble  series,  altered  by  chemical  changes  in  them,  allied  to  t  liose  now 
poi'.ited  out,  does  not  alone  rest  on  the  similarity  of  their  strata,  allowance 
being  made  for  the  effects  of  such  changes  ;  the  hollow  cavities  of  the  black 
marble  are  occasionally  lined  with  acute  scaline  dodecahedrons  of  calcareous 
spar,  and  in  the  supposed  altered  series  of  rocks  similar  crystals  are  met  with, 
these  being  generally  coroded  on  their  sirrface,  and  thus  atfording  an  evidence 
of  a  change  in  the  conditions  existing  after  then-  formation,  in  connection 
with  the  deposits  of  stalactite,  and  in  numerous  small  cavities  in  the  dolomite, 
other  crystals  of  calc  s])ar  are  not  unfrequent,  but  under  both  these  circiun- 
stauces  they  exhibit  different  forms,  those  of  thestahictite  being  generally  acute 
rhombohedi'ons,  whilst  the  doloraitic  cavities  are  lined  with  crystals  having  the 
figure  of  obtuse  rhombolicdrous,  combined  occasionally  with  the  plans  of  a 
second  rhombohedron,  which  is  more  acute.  There  are,  moreover,  in  these 
altered  strata,  instances  of  the  formation  of  a  second  crop  of  crystals  in  the 
cavities  still  occupied  by  the  acutely  scalenoliedral  forms,  and  in  all  the  cases  I 
have  had  an  opportunity  of  observing  them,  these  secondary  crystals  invariably 
contain  obtusely  rhomboliedral  surfaces.  I  may  also  add  that  there  may  he 
considered  to  be  good  evidence  that  the  causes  connected  with  the  original 
formation  of  dolomite  took  jilace  under  conditions  very  different  from  those 
existin?  at  the  present  day,  for  not  only  does  the  iron  pyrites  belong  to  a  very 
persistent  variety  of  that  mineral  (no  marcasite  being  mixed  willi  it),  but  the 
oxide  finally  seeu  to  result  from  its  decomposition  is  not  a  yellow  brown 
liydiate,  like  that  of  the  present  day,  but  a  red  anhydrous  peroxide,  which 
would  not  have  been  likely,  unless  the  temperature  at  the  time  was  somewhat 
elevated. 

During  the  progress  of  the  study  of  these  rocks,  I  was  able  to  obtain  phy- 
sical evidence  of  the  presence  of  all  the  chemicid  compounds  before  described 
as  occurring  in  them,  sulphate  of  lime  alone  excepted ;  this,  it  may  be  remem- 
l)ered,  I  sujtposed  to  have  been  removed  by  the  agency  of  water ;  and  that 
means  adequate  for  the  removal  of  this  somewhat  soluble  salt  existed,  was 
amply  proved  by  the  very  numerous  caverns  produced  by  the  decomposition  of 
the  dolomite  to  which  so  frequent  reference  has  been  made.  In  the  lower 
strata  of  the  quarry  tlie  workmen  arrived  at  two  very  large  ojjenings  of  this 
kind  in  the  immediate  neiglil)ourhood  of  the  bone  cavera,  and  that  these  com- 
municated willi  a  plentiful  supply  of  water  was  easily  proved  by  the  si)la>hing 
sound  heard  when  stones  were  thrown  into  them. 

vol,.   111.  C   i 
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Thei'e  remain  a  few  other  facts  which  doubtless  have  an  important  bearing 
on  the  former  condition  of  the  bone  caverns. 

The  stratified  beds  of  the  Plymouth  limestone  dip  most  generally  to  the 
south  at  about  the  high  angle  of  forty-five  degrees ;  there  are,  however,  ex- 
ceptions to  this  general  rule,  in  certaia  places  the  beds  exhibiting  more  or  less 
basin-shaped  depressions,  caused,  we  may  legitimately  presiune,  by  the  under- 
mining of  then-  foundation  through  the  decomposition  of  the  before-mentioned 
irregularly  distributed  dolomite.  If  this  be  true,  and  similar  causes  have 
■during  former  geological  periods  been  in  constant  operation,  the  entire  strata  of 
this  limestone  may  in  tlieir  mass  have  undergone  considerable  subsidence — a 
presumption  corroborated  by  the  presence  on  its  northeni  boundary  of  an  older 
series  of  unfossdiferous  purple  and  grey  slates  of  immense  thickness,  liaving  a 
conforming  dip  of  forty-five  degrees,  but  now  seen  to  lie  at  a  considerably 
higher  elevation.  A  second  inference  may  also  be  deduced,  viz.,  that,  owing 
to  such  causes,  the  bone  caves,  at  the  time  they  are  supposed  to  have  been 
inhabited  by  camivora,  might  have  been  situated  at  a  mucli  greater  elevation 
than  that  at  which  we  now  discover  them  to  be,  affordiug  these  animals  a  dry 
and  comfortable  retreat  in  the  mountain  for  devoimng  their  prey.  The  dislo- 
cation of  these  rocks  caused  by  theu"  srdjsidence  would  afford,  moreover,  tlic 
necessary  mechanical  force  i-equired  to  separate  in  the  soft  and  decomposing 
slaty  layers  the  limestone  beds  from  one  another,  aflording  in  this  way  suitable 
openings  to  the  animals  for  entrance  to  and  egress  from  their  caves;  the  furtjier 
subsidence  again  giving  rise  to  displacements  of  the  strata  and  hermetically 
closing  them,  untd  by  still  further  mechanical  change,  an  entrance  being  given 
to  calcareous  waters,  they  deposited  the  stalactite  and  stalagmite  now  some- 
times found  within  them.  Ajid  it  may  also  be  deduced  from  such  considera- 
tions that  even  during  the  human  period  the  opening  of  these  bone  caves  may 
have  been  possible,  and  that  savage  races  using  tlieir  dry  and  capacious  cham- 
bers as  a  place  of  residence,  and  leaving  their  easily  procurable  flint  hammers 
on  their  exit,  they  may,  through  similar  chemical  and  mechanical  changes,  have 
once  more  been  closed  by  the  infiltration  of  stalactitic  deposits.  "With  respect, 
however  to  this  subject,  I  wiU  not  dwell  upon  it  further  than  to  remark  that, 
although  we  can  never  bring  forward  arguments  having  the  conclusiveness  of 
eye-witnesses'  testimony  against  the  contemporaneity  of  man  with  the  extinct 
mammoth  and  its  congeners,  the  facts  I  have  stated  will,  if  properly  considered, 
tend  to  demonstrate  that  not  merely  is  there  no  geological  evidence  whatever 
to  prove  their  co-existence,  but  that  all  the  apparently  powerful  arguments 
based  upon  the  occurrence  of  his  remains  in  ossiferous  caverns,  may  be  merely 
deceptive,  and  of  no  real  significance  or  ccrtaiuty  wh.atcvcr,  as  their  presence 
in  them  may  be  easily  accounted  for  through  the  operation  of  natural  and  still 
existing  causes. 

Again,  there  has  been  observed  in  the  neighbourhood,  and  at  a  distance  of 
not  more  than  two  miles  from  the  above  rocks,  the  remains  of  a  raised  beach 
on  the  coast  fifteen  feet  above  the  present  level  of  the  ocean,  and  traces  of 
others  have  been  met  with  in  various  parts  of  the  adjoining  district.  These 
raised  beaches  may  at  first  sight  appear  incompatible  with  the  view  of  a  general 
subsidence  of  the  neighbouring  strata,  but  it  wUl,  on  consideration,  be  evident 
that  the  formation  of  a  large  valley,  through  the  falling  in  of  very  considerable 
stratified  masses,  would  naturally  i)roducc  an  upraising  at  the  sides  of  the 
depression.  In  the  neighbourhood  referred  to  (that  of  the  Hoe),  it  may  be 
seen  that  a  great  part  of  the  town  of  Plymouth  occupies  such  a  valley,  bounded 
on  the  south  by  the  limestone  hills  of  the  Hoe,  and  on  the  north  by  the  high 
strata  of  purple  slate  before  referred  to.  Following  out  the  above  idea,  and 
su])posing  that  there  has  been  in  past  geological  time  a  general  sinking  of  the 
land  in  the  northern  part  of  our  hemisphere,  it  is  not  diflieult  to  account  for  a 
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colder  climate,  through  much  ^'eater  elevation  and  more  general  distribution  of 
the  land,  prior  to  these  changes  ;  and  it  may  be  easily  explained  why  raised 
I)eaches  containing  shells  of  arctic  type  may  be  compatible  with  such  general 
depression ;  and  tliese  and  other  chemical  changes  acting  below  the  surface  of 
the  rocks,  and  accelerated  by  the  mechanical  opening  of  their  fissures  thi-ough 
1  he  freezing  of  water  in  tliem,  may  be  reasonably  supposed  to  have  in  some 
instances  produced  sudden  floods  of  water  accompanied  by  fields  of  ice,  account- 
ing for  the  presence  of  remains  of  thick-skinned  monsters  in  the  ice  and  frozen 
soil  of  Siberia. 

(To  be  continued.) 
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Flist  Implements  at  Hoxxe. — Sir, — Last  week  I  paid  a  second  visit  to 
the  brickyard  at  Hoxne,  in  Suifolk,  the  uiteresting  locality  in  which  stone  axes 
are  said  to  have  been  found  beneath  the  remains  of  extinct  animals.  In  the 
October  of  last  year  I  liad  the  gratification  of  accompanying  Messrs.  Prestwich, 
Evans,  and  Gunu  to  the  same  spot. 

On  my  last  visit  I  found  the  ground  as  left  by  the  various  explorers,  and  I 
learnt  from  the  workmen  tliat  a  clergyman  from  Norwich  (Mr.  King)  had  been 
there  about  a  month  previously,  and  liad  found  two  celts,  one  was  taken  from 
the  brickyard  four  feet  from  its  surface,  and  the  other  from  the  gravelly  sliingle, 
which  lies  between  the  brickearth  and  the  fluviatde  bed,  consequently  above 
the  latter,  and  the  workmen  pointed  out  to  me  the  precise  spots.  Mr.  Prest- 
wich  secured  a  celt  from  the  brick-earth  at  liis  first  visit,  and  Mr.  Evans  a 
large  portion  of  a  fractured  one  from  the  gravel-bed  above  mentioned.  I  am 
not  aware  that  more  than  four  celts  have  been  taken  immediately  from  the  beds 
in  M'liich  they  lie  by  recent  explorers  of  the  ground. 

As  the  object  of  this  communication  is  to  urge  the  verification  of  Mr. 
Ereere's  statements,  which  has  not  at  present  been  done,  I  will  here  give  Ms 
section  of  the  ground,  tliat  yom*  readers  may  more  readily  understand  what  I 
consider  Ls  still  required  to  be  done  to  verify  it.  Not  that  I  in  the  slightest 
degree  question  the  faithfulness  of  his  accounts;  still,  the  high  interest  apper- 
taining to  the  subject  renders  it  very  desii-able  that  no  stone  should  be  left 
unturned  to  complete  the  inquiry. 

The  following  is  a  copy  of  ]\Ir.  Freere's  section : — 

1.  Vegetable  earth,  one  and  a  half  feet. 

2.  Argill  (brick-eartli),  seven  and  a  half  feet. 

3.  Sand  mixed  with  shells  and  other  marine  substances,  one  foot. 

4.  A  gravelly  soil  in  which  the  flints  are  found,  generally  at  the  rate  of  five 
or  six  in  a  square  yard,  two  feet. 

In  the  same  stratum  are  frcf[uently  found  small  fragments  of  wood,  very  per- 
fect when  first  dug  up,  biit  which  soon  decomposes  on  being  exposed  to  the 
au" ;  and  in  the  stratum  (No.  3)  were  found  some  extraordinary  bones,  particu- 
larly a  ja\\-bone  of  enormous  size  of  some  unkno\vn  animal,  with  the  teeth 
remaining  in  it. 

Mr.  Prestwich's  section,  given  in  his  paper  to  the  Royal  Society,  agrees 
with  the  above  as  far  as  the  succession  of  strata ;  but  it  is  in  a  correction  of 
st  ratum  No.  ?■,  which  is  a  freshwater  deposit,  and  not  a  marine — a  very  excusable 
error,  considering  that  Mr.  Freere's  paper  was  written  sixty-three  years  ago. 
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From  Mr.  Freere's  communication  to  the  xlntiquarics'  Society  of  London, 
mitten  in  1797,  M^e  learn  that  the  flint  weapons  were  taken  from  No.  4  of  the 
above  section,  and  that  the  bones  of  "  enormous  size"  Avere  met  with  in  No.  3, 
conseqm  ntly  the  flints  lie  beneath  the  bones,  and  if  so,  mnst  have  existed  at 
or-before  the  deposit  of  the  bones  of  the  "  unknown  animal ;"  and  this  is  the 
point  of  interest  which  requires  to  be  proved.  The  astragalus  of  a  manimoth 
in  the  possession  of  Mr.  Amyott,  of  Diss,  and  mentioned  by  Mr.  Prestwich  ni 
his  paper,  I  have  seen,  and  there  is  no  doubt  respecting  its  nature ;  but  as  Mr. 
Amyott  could  not  learn  from  which  stratum  at  the  brick-yard  it  was  taken,  that 
bone  is  of  no  avail  in  the  inquiry.  _^         ^ 

There  is  nothing  in  the  information  recently  acquired  to  disprove  Mr.  J^  reere  s 
statements  ;  at  the  same  time,  sufficient  evidence  has  not  been  sought  to  estab- 
lish them.  The  probabilities  are  decidedly  in  their  favour,  and  the  correctness 
of  Mr.  Freere's  accoimt  is  greatly  confirmed  by  the  fact  that  tne  flint -weapons 
m.t  Anth  in  France  occur  in  similar  positions,  i.  c,  in  association  with,  and 
beneath  a  fluviatile  deposit,  the  flints  in  both  cases  being  found  in  undisturbed 
ground.  Nor  is  our  belief  in  his  account  weakened,  although  it  appears  that 
all  the  recent  recoveries  of  the  flints  have  been  from  strata  above  the  bone-bed 
No.  3,  including  the  numeious  flint-weapons  that  have  been  met  with  by  the 
workmen  of  lat'e  years,  those  persons  having  worked  tlic  ground  for  brick-earth 
above  the  bone-bed  only.  .    . 

I  have  before  said  that  this  inquiry  is  of  so  interesting  a  nature  that  it  is 
highly  desirable  nothing  should  be  omitted  which  can  firmly  establish  the  evi- 
dence hitherto  produced.  As  the  recent  explorations  at  Hoxne  have  not  ex- 
tended by  digging  (for  boring  only  is  anything  but  satisfactory)  into  stratum 
No.  4  of  Mr.  Frecre's  section,  arid  as  all  the  recently  found  celts  have  been 
met  witli  above  the  bone-bed  No.  3,  I  hope  that  some  steps  will  be  taken  to 
cany  the  search  thcroughly  into  No.  4,  for  till  that  is  done,  we  are  not  in  a 
posiiion  to  confirm  or  disprove  Mr.  Freere's  interesting  and  valuable  informa- 

Thc  only  trouble,  for  I  will  not  call  it  an  obstacle,  which  Avill  occur  in  the 
deeper  research  at  Hoxne,  will  arise  from  an  abundant  flow  of  water ;  but  this 
may  with  little  difficulty  be  removed  by  cutting  a  nanwv  trench  into  the 
adjoining  low-ground— a"^ secondary  tiibutary  valley  to  the  AYaveney  ;  or  bT,'  the 
employment  of  a  common  wooden  pump. — Yours  faithfully,  C.  B.  Kose,  Great 
Yarmouth.     August  9th. 

Geological  Notes  on  the  Punjab.— Deak  Sie,— I  was  going  to  say  there 
is  not  a  stone  of  any  sort,  size,  or  desci-iption  in  the  whole  Punjab— at  least, 
in  a  length  of  three  or  four  hundred  miles  that  I  am  well  acquainted  with,  two 
hundred  of  which,  from  Mooltan  to  Lahore,  is  the  site  of  the  railway.  With 
such  a  country  before  me,  it  is  not  surprising  if  an  amateur  bke  myself  forgets 
his  stone-and-dirt-ology,  as  I  have  every  prospect  of  doing.  There  are,  how- 
ever, some  trifling  appearances,  which  the  dearth  of  more  important  ones  forces 
on  the  obseivation;  ore  of  these  is  the  "  Kunkur,"  from  which  all  lime  is 
made.  I  said  there  wcie  no  stones  here,  I  shoidd  have  said  roch,  for  in  various 
places  strewn  over  the  surface  of  the  sandy  desert  is  found  a  quantity  of 
"kunkur."  Li  some  places  it  is  as  fine  as" barley-corns,  in  others  large  as 
eggs,  in  shape  most  irregidar,  mosslike,  and  eccentric ;  at  times  similar  to 
stalagmites,  in  colour  green,  brown,  and  red,  fracture  conclioidal.  The  origin 
of  this  formation  is  a  subject  of  intcicsting  speculation.  The  soil  on  which  it 
lies  is-],  A  very  fine  diift-sand;  2,  An  excellent  brick-sand,  or  loam ;  below 
these,  at  twenty  feet,  fine  white  micaceous  sand— say,  six  to  ten  feet;  then 
another  bed  of  "fine  brick-soil  and  white  sand  again.  This  lias  been  the  appear- 
ance of  the  soil  in  Ihc  aacIIs  bored  down  in  two  hundred  miles  of  railway.  I 
made  a  tour  last  y-ar  to  the  mountains  of  Cashujcrc  in  scareli  of  coal  and  iron. 
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I  brought  dowu  some  large  blocks  of  liard  "  authracite"  and  "ciilni,"  of  -wliicli 
there  is  a  bed  about  two  feet  wide,  nearly  vertical,  in  fine  limestoue-sliale.  I 
also  got  ii-ou  of  a  good  quality,  but  Professor  Medlicot  has  condemned  both. 
I  can't  help  it :  I  did  not  ji lit  them  there.  Coal  and  iron  are  also  on  the  Hynia- 
layas ;  but  ]\Ir.  Henwood,  F.G.S.,  condemned  them  both.  Doctors  differ,  but  in 
spite  of  all,  the  bad  coal  and  bad  ore  make  good  iron,  and  j\Ir.  Sowei-by  is 
superintending  the  erection  of  extensive  iron  works  on  the  spot.  I  know  for 
a  fact,  which  he  has  mentioned,  that  in  other  countries  the  appearances  are  not 
the  same  as  in  England,  and  he  who  depends  only  on  what  he  has  seen  there, 
is  foolish  to  condemn  dissimilar  appearances  iu  other  countries.  In  South 
Africa  I  have  seen  iron-beds  hi  gneiss  rock,  the  ore  as  bright  as  new-wi-ought 
steel ;  a  few  miles  off  the  ore  quite  black  and  highly  polarized ;  in  another, 
huge  blocks  of  brown  oxide,  quite  hollow,  when  broken  perfectly  black  and 
shiny  inside,  a  fine  black  haematite.  At  the  Spring  Fontein  mines  the  copper 
is  entirely  red  like  oxide  of  u-on.  With  such  experience,  I  think  it  foolisn  to 
condemn  what  does  not  exactly  coincide  witli  oia-  past  experience.  _ 

^Vheu  I  have  time  you  shall  look  over  the  diary  of  my  sojourn  in  Cashmere. 
Though  it  may  not  be  sufficiently  scientific  to  interest  you  deeply,  there  may 
be  a  few  amusing  facts  to  pass  half  an  hour  over.  I  hope  to  repeat  my  visit, 
as  I  saw  some  fine  fossils  in  the  limestone  rocks ;  but  they  are  so  precipitous, 
even  so  old  and  experienced  a  traveller  as  I  had  much  trouble  to  get  over 
them. — Most  sincerely  yours,  John  Calvert,  F.G.S. 

Pleistocene  Deposits  near  Liverpool. — Dear  Sir, — I  take  this  early 
opportunity  of  confirming  the  obsen^ations  of  your  correspondent  with  regard 
to  the  above  interesting  deposits.  In  the  neighbourhood  of  Liverpool  Pleisto- 
cene sands  underlie  tlie  boulder-clay  throughout  the  district,  being  seen  to 
advantage  on  the  opposite  shore  of  the  Mersey,  between  Seacomb  and  Egre- 
niont,  and  are  frequently  observed  in  artificial  excavations.  They  contain 
recent  shells,  but  I  am  not  able  yet  to  prepare  a  list  of  them.  "False  beddiug" 
widely  prevails,  and  in  the  locality  j\Ii-.  Darling  mentions,  a  most  intercstuig 
ripple-marked  surface  exists  just  where  the  sands  end,  the  hollows  of  the 
ripples  being  filled  by  the  superincumbent  boulder-elay.  At  the  last  meeting 
of  the  Liverpool  Naturalists'  Field  Club,  I  pointed  out  similar  beds  of  sand 
beneath  the  boulder-clay  at  Hall,  ten  miles  from  Liverpool. — Youi-s  truly,  Geo. 
H.  Morton,  F.G.S.,  Liverpool 

Manufacture  or  Stone  Axes. — Sir, — A  market  gardener  at  Redworth,  a 
small  village  about  seven  miles  north-west  of  Darlington,  dug  up  a  short  time 
ago  in  Ids  garden  a  stone  hammer.  The  portion  of  the  garden  where  it  was 
found  has,  until  very  lately,  been  pasture,  and  may  not  have  been  disturbed  for 
centuries.  The  axe  was  found  at  a  depth  of  three  feet  from  the  surface.  It 
is  about  eleven  inches  long  and  four  and  a-half  broad.  One  end  of  it  is  flat  or 
hammer-shaped,  and  the  other  is  edged;  there  is  also  a  hole  for  a  handle. 

I  do  not  write  to  you  about  the  mere  fact  of  its  bemg  found,  but  to  inquire 
AA'hether  you  can  give  me  any  information  as  to  the  probable  method  of  its 
manufacture. 

The  hammer,  or  axe,  is  made  of  basalt,  locally  called  "  blue  stone,"  of  wliich 
there  is  now  a  quarry  at  Bolam,  distant  about  four  nides  from  lledworth. 
llow  could  so  hard  a  substance  as  the  material  of  which  the  great  whin-dyke 
is  composed  be  wrought  and  bored  as  tliis  axe  has  been  ?  Could  it  be  done 
without  using  some  metal  '•  Though,  if  metals  were  known,  why  manufacture 
stone  implements? 

To  fashion  it  l)y  friction  would  be  a  work  of  gigantic  labour ;  and  how 
could  the  hole  for  the  handle  be  made  ? 

I  must  confess  myself  completely  puzzled,  and  hoping  you  can  enlighten  me, 
1  aiu,  Sir,  yours  most  obediently,  iNtitiKER. 
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Leaving  tliis  iuterestiug  inquiry  to  be  fully  treated  of  by  some  of  oiu'  cor- 
respondents who  may  have  ah-eady  turned  their  attentiou  to  the  subject,  we 
may  suggest  that  the  slow  process  of  rubbing  stones,  first  rudely  fashioned  by 
fracture,  into  definite  shapes  with  smooth  surfaces  by  the  friction  of  one  piece 
on  another,  was  probably  the  actual  process  of  manufacture,  however  long  a 
time  it  may  have  required.  The  hole  may  have  been  produced  by  the  slow 
grinding  of  pieces  of  flint  into  the  stone,  possibly  by  means  of  some  rude 
revolving  apparatus.  At  all  events  the  manufacture  of  these  hammer-heads 
must  have  been  extensively  carried  on  throughout  the  country,  especially  in 
the  midland  and  northern  countries,  whence  specimens  of  almost  elaborate 
Avorkmanship  have  been  not  unfrequently  obtained. 

Mr.  Thomas  Wright,  the  eminent  antiquary,  we  know  entertains  the  opinion 
that  the  better  formed  of  the  antique  stone  implements  were  contemporaneous 
witli  those  of  metal,  and  were  made  with  metal  tools. 

Geology  of  Cokxwall. — In  om-  re])ly,  page  199,  to  the  inquiry  respecting 
the  geology  of  Cornwall,  references  to  Sir  Henry  De  la  Beche's  excellent 
"  lleport  on  the  Geology  of  Cornwall,  Devon,  &c.,"  and  to  the  Rev.  Professor 
Sedgwick's  "Memoir  on  the  Slate  Rocks  of  Cornwall  and  Devon,"  in  the 
Journal  of  the  Geological  Society,  vol.  viii.,  p.  1,  were  accidentally  omitted. 

Geology  of  Reading. — Dear  Sir,— I  read  in  the  April  number  of  the 
"  Geologist,"  page  151,  in  Mr.  Charles  Rickman's  letter,  some  reference  to 
the  geological  series  of  deposits  in  this  neighbourhood.  We  are  referred  to 
the  Quarterly  Journal  of  the  Geological  Society  for  further  information,  but  I 
fear  it  is  not  in  my  power  to  get  that ;  so  may  I,  as  a  constant  subscriber  ever 
since  the  first  issue  of  your  valuable  magazine,  beg  of  you  to  give  us  a  little 
information  occasionally  as  to  the  strata  and  fossil  varieties  in  tliis  neighbour- 
hood. The  only  one  I  have  fouud  has  been  a  large  oyster  in  the  chalk  beds  of 
Caversham. 

I  hope  you  wiU  excuse  my  taking  this  liberty. — Yoiu's  much  obliged,  A.  H. 
Reading. 

If  we  are  not  favoured  by  some  correspondent  with  a  detailed  account  of  the 
chalk,  Thanct  sands,  Woolwich  beds,  London  clay,  and  gravels  of  the  Reading 
district,  we  will  take  an  early  opportunity  of  fulfilling  our  cori-espondent's 
request.  But  we  hope  that  this  interesting  county  will  find  its  own  geologist. 
The  neighbouring  district  of  NcMbury,  consisting  of  very  similar  fonuations  to 
those  of  Reading,  has  been  described  in  a  little  pamphlet  by  Mr.  T.  Rupert 
Jones  (Geol.  Uist.,  Newbui-y,  lS5i.     Blacket,  Newbiuy;  Lovejoy,  Reading.) 

Geology  of  Sligo.- — I  see  with  surprise  that  you  have  in  last  "  Geologist," 
page  317,  mistaken  the  band  of  mica-schist  and  other  hard  old  transition  rocks 
which  form  the  Ox  mountains  in  Sligo  and  Mayo  for  Old  Red  Sandstone.  The 
latter  is  veiT  thin,  and  but  rarely  seen  in  the  neighbourhood  of  Sligo,  according 
to  Sir  Richard  Grifiilhs. 

The  limestone  of  Sligo  is  peculiar  and  unlike  the  great  mass  of  that  forming 
the  centre  of  Ireland;  it  seems  to  be  a  great  development  of  the  lower  beds 
resting  uj)on  certain  others  (sandstones)  conformably,  concerning  which  there 
is  a  diU'erence  of  opinion,  viz.,  as  to  whether  they  are  really  below  the  lime- 
stone, or  are  iutcrstratified  with  it  at  a  considerable  height  in  the  formation. 

I  had  hoped  to  liave  investigated  this  point  when  I  was  last  at  home,  but 
was  [)rev(mted  by  the  weather.  Now,  however,  we  may  perhaps  hope  to  hear 
something  of  the  rocks  in  that  country  from  your  correspondent,  particidarly 
if  he  should  be  connected  with  the  railway  which  is  bci)ig  made,  and  wiU  cross 
both  the  range  of  older  rocks  and  that  of  the  Curlew  mountains,  formed, 
I  believe,  in  some  places  of  Old  Red  Sandstone. — Very  truly  youjrs, 
A.  B,  Wynne. 

Hlbberti  on  Fossil  Exsji  of  BuRDiiiHOUSE. — Sir, — Can  you  inform  me 
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what  the  price  of  Dr.  Hibbeiti's  work  is  on  the  fish-remains  discovered  at  Biir- 
diehouse  bvhim,  and  if  it  can  be  obtained  ? — I  remain  yonrs  resppctfully,  J.W. 

This  book  is  out  of  print,-  and  not  to  be  obtained  of  the  publisher.  Tiie 
original  paper  is  in  the  Transactions  of  the  Royal  Society  of  Edinburgh. 

JExTKACT  or  A  Letter  from:  Edwd.  Wood,  Esq.,  E.G.S.,  Richmond, 
Yorkshire. — Shoxild  any  of  your  numerous  readers  be  about  to  form  a  geo- 
logical museum  with  plate  glass  wall-cases  on  a  somewhat  extensive  senile,  I 
am  certain  that  much  trouble  and  outlay,  as  well  as  time,  will  be  saved  by  hav- 
ing seat  to  them  the  elevation  and  plan  of  the  cases  as  just  completed  in  my 
new  room.  Though  the  drawings  were  carefully  made,  and  subjected  to  the 
well  practiced  eyes  of  the  courteous  mvcins  of  the  British  Museum  and  the 
Stti-vey,  still  the  cases  had  to  be  pulled  down,  and  altered  again  and  again. 
No  one  but  he  that  has  tried  it  can  know  how  diflicidt  it  is  to  stratigrayihically 
arrange  a  large  scries  of  fossils  in  proper  display,  or  to  make  large  and  heavy 
slabs  and  microscopic  examples  fit  together  to  line  and  to  rule.  At  last  this 
has  been  in  a  great  measure  accomplished  here  ;  and  I  know  that  any  applica- 
tion for  the  plans  addressed  to  Mr.  John  ^letcalfe,  the  skilful  cabinet-maker  of 
this  town,  who  has  so  admhably  made  all  the  cases,  will  receive  a  prompt  reply 
and  much  disinterested  information. 

It  may  likewise  be  valuable  to  some  to  know  that  Mr.  Gavin  Young,  of 
Carron  Mills,  Edinburgh,  is  a  most  admirable  lapidary ;  and  though  a  perfect 
stranger  to  me,  he  has  been  entrusted  with  many  of  my  rare  fossils  to  reduce 
and  cut ;  that  in  about  a  hundred  sent  to  him,  all  have  been  cheaply  and  imme- 
diately done,  and  that  tlie  most  ponderous  boxes  sent  have  been  so  wonderfully 
reduced  in  weight,  that  it  required  an  examination  to  be  assured  that  all  had 
been  returned.  In  every  instance  the  hues  marked  for  cutting  have  been  care- 
fully kept — the  value  and  capability  of  arrangement  of  rough  specimens 
wonderfully  increased  ;  and  that  in  no  instance  has  the  delicate  surface  of  any 
one  specimen  been  in  the  slightest  degree  scratched  or  injiu'ed. 

Rem.uikable  Property  of  Iron. — In  the  year  1^.56,  says  a  contemporary, 
Mr.  March,  an  able  chemist  connected  ^"ith  the  Royal  Arsenal,  discovered  that 
it  was  an  invariable  rule  with  iron  which  has  remained  a  considerable  time 
under  water,  when  reduced  to  small  grains  or  an  impalpable  powder,  to  become 
red  hot,  and  ignite  any  substances  witli  which  it  comes  in  contact.  This  he 
found  by  scraping  some  corroded  metal  from  a  gun,  which  ignited  the  paper 
contauihig  it,  and  burnt  a  hole  in  liis  pocket.  The  knowledge  of  this  fact  is 
of  immense  importance,  as  it  may  account  for  many  spontaneous  fires  and  ex- 
plosions. The  tendency  of  moistened  particles  of  iron  to  ignite  was  discovered 
by  the  great  French  chemist,  Leraary,  as  far  back  as  the  year  1670. 

Silver  in  California.^ — M.  Peligot,  a  professor  of  chemistry  in  Paris,  has 
recently  received  a  specimen  of  mineral  silver,  which  reached  General  Moriu, 
the  Director  of  the  Conservatoire  des  Arts  et  Metiers,  from  California.  It 
It  is  said  to  have  been  taken  from  a  mine  which  occupies  a  surface  of  twenty- 
five  square  miles,  and  is  of  great  depth.  The  mineral  is  described  as  remark- 
ably pure  and  rich,  containing  not  less  than  twenty-six  per  cent,  of  silver, 
together  with  a  fair  proportion  of  gold,  copper,  and  antimony.  Should  the 
mine  be  as  ricli  as  it  is  described,  it  will,  in  the  opinion  of  the  learned  chemist, 
restore  the  ef|uiUbrium  between  the  relative  value  of  gold  and  silver,  which 
was  beginning  to  be  disturbed. 

Fossil  Flint  Implements  in  America. — Sir, — Can  you  inform  me  if  any 
truly  fossil  lliut -implements  have  been  found  in  America?  whether  the  flint 
arrow-heads,  &c.,  commonly  found  in  Canada,  Peru,  and  other  places  on  the 
great  western  continent  belong  to  the  historical  or  geological  periods  h  and 
whether  any  weapons  similar  to  those  from  the  English  and  French  gravel 
drifts  have  been  discovered  in  America  ? 
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These  questions  have  reached  us  too  late  to  say  more  than  that  as  yet  no  very 
accurate  records  have  been  made  of  the  soils  in  which  these  instruments  have 
been  imbedded  in  the  countries  named.  Some  are  undoubtedly  of  the  historic, 
others  may  be  of  the  geological  period.  We  may  refer  our  correspondent  to  vol.  i. 
of  the  Smithsonian  Contributions  to  Knowledge  (Washington,  184S).  In  this 
work,  in  an  article  on  the  "  Ancient  Monuments  of  the  Mississippi  Valley,"  by 
Messrs.  Squier  and  Davis,  there  is  figured,  at  p.  211,  a  spear-head,  apparently 
similar  in  shape  to  the  specimen  found  by  Mr.  Wetherell  at  Hornsey,  and 
figured  in  Mr.  Mackie's  Geological  Diagram  No.  YI.  (fig.  7).  At  page  211' 
are  figured  on  a  very  reduced  scale  three  implements,  which  appear,  as  far  as 
one  can  judge  of  the  engravings,  to  be  of  like  form  to  the  so-called  flint 
"celts,"  (but  which  are  more  probably  spear-heads)  from  the  drift.  In  writing 
of  these,  the  authors  say  ; — 

"  It  is  a  singular  fact,  however,  that  few  weapons  of  stojie  or  other  materials 
are  discovered  in  sepulchral  mounds;  most  of  the  remains  found  with  the 
skeletons  are  such  evidently  as  were  deemed  ornamental,  or  recognised  as 
badges  of  distinction.  Some  of  the  altar  or  sacrificial  mounds,  on  the  other 
hand,  have  the  deposits  within  them  almost  eutii*ely  made  up  of  finished  arrow- 
and  spear-points,  intermixed  with  masses  of  the  unmanufactured  material. 
From  one  altar  were  taken  several  bushels  of  finely-worked  lance-luads  of 
milky  quartz,  nearly  all  of  which  had  been  broken  up  by  the  action  of  fire.  In 
another  mouud  an  excavation  six  feet  long  and  four  broad  disclosed  upwards  of 
nix  hundred  spear-heads,  or  discs  of  horiisfoiie,  rudeli/  blocked  out,  and  the  deposit 
extended  indefinitely  on  ever//  side.  Some  of  these  are  represented  in  the  accom- 
panying engraving.  They  are  necessarily  much  reduced.  The  originals  are 
about  six  inches  long  and  four  broad,  and  weigh  not  far  from  two  pounds  each. 
Some  specimens  from  this  deposit  are  nearly  round,  but  most  are  of  the  shaite 
of  those  here  figured.*  We  are  wholly  at  a  loss  respecting  their  purposes, 
unless  they  were  designed  to  be  worked  into  the  more  elaborate  implements  to 
which  allusion  has  been  made,  and  were  thus  roughly  hhch-ed  out  for  the 
greater  ease  of  transportation  from  the  quarries.  With  these  relics  were 
found  several  large  nodules  of  similar  material  from  which  portions  had  been 
chipped  off,  exposing  a  nucleus,  around  which  the  accretion  seems  to  have  taken 
place.  These  nodules  are  covered  to  the  depth  of  half  an  iuch  with  a  calcareo- 
siliceous  deposit,  white,  and  of  great  hardness.  Such  nodules  are  found  inllic 
secondary  Liuicstcmc  formations.  Several  localities  are  known  from  which  the 
material  may  have  been  obtained.  One  of  tlicse,  named  "Flint  Ridge,"  exists 
in  the  counties  of  Muskingum  and  Licking,  in  Ohio.  It  extends  for  many 
miles,  and  count  less  pits  arc  to  be  observed  throughout  its  entire  length,  from 
M  hich  tlie  stone  was  taken.  These  excavations  are  often  ten  or  fourteen  feet 
deep,  and  occupy  acres  in  extent.  It  is  possible  (hat  the  late  as  well  as  tlic 
more  remote  races  worked  these  quarries.  Like  the  red  pipe-stone  of  the 
Coteau  des  Frairies,  this  locality  may  have  been  the  resort  of  numerous  tribes 
—a  neutral  ground,  where  the  war-hatchet  for  the  time  was  buried,  and  all 
rivalries  and  animosities  forgotten." 

This  topic  is  one  which  we  shall  follow  further  out  in  our  intended  series  of 
papers  on  the  "First  Traces  of  Man,"  which  we  conniienccd  in  the  "Gkot.o- 
gist"  in  vol.  ii.,  ]>.  432,  and  which  we  intend  very  shortly  to  resume. 

*  Flatly  pear-shaiied,  or  move  or  less  pointed. 
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FOLKESTONE. 

By   S.   J.   Mackib,   F.G.S.,   F.S.A. 

(Continued  from parje  327._) 

Of  all  tlio  Gault  fossils,  the  Ammonites  take  precedence  botli  foi' 
beauty  and  number;  and,  lidding  as  the  Cepbalopods  do  the  highest 
rank  of  molluscous  animals,  we  cannot  but  view  their  extraordinary- 
variety  in  this  deposit  with  singular  interest.  If,  therefore,  we  dwell 
here  somewhat  at  length  on  their  general  classification,  we  could 
scarcely  choose  a  more  fitting  occasion. 

As  ordinarily  seen  in  collections,  the  Gault  Ammonites  appear  to 
be  all  more  or  less  of  diminutive  size.  Few  exceed  two  inches  in 
diameter  ;  many  are  little  more  than  an  inch ;  while  one  of  three 
inches  would  be  looked  upon  as  a  fine  individual. 

These  specimens  are,  however,  for  the  most  part  only  the  central 
whirls  solidified  or  hardened  by  interior  walls,  or  in-fiUings  of  iron- 
}iyritcs.  In  the  Gault  itself  Ammonite-shells  of  far  larger  size- 
commonly  of  six  or  seven  inches  across,  sometimes  more  than  a  foot 
— are  not  merely  frequent,  but  extremely  abundant,  although,  from 
the  fragile  state  of  the  mam  mass,  they  are  commonly  cleft  to 
pieces  in  breaking  out  the  central  pyritous  cores  without  attracting 
observation. 

Even  if  collected,  thcu'  tendency  to  peel  away  from  the  matiTx 
VOL.    111.  'A   Y 
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and  to  sliatter  causes  tliein  to  be  soon  ejected  from  the  cabinet.  Tins 
latter  case  is,  however,  the  rarest,  and  the  large  part  of  the  shell  is 
usually  passed  by  and  disregarded  by  collectors,  which  is  to  be  re- 
gretted, as  from  the  adult  forms  the  best  information  is  to  be 
obtained  of  the  structure  of  the  animal,  and  particidarly  of  the  form 
of  the  mouth,  or  orifice,  of  the  shell. 

This,  well  preserved  in  many  specimens  from  other  clay-strata,  is 
a  part  unknown  in  many  species,  even  amongst  the  commonest,  from 
the  Gault.  Its  outline  is  very  distinct  from  those  foliated  sutures 
which  mark  in  the  casts  of  these  fossils  the  septal  divisions  of  the 
shell ;  and  which  are  often  thought  by  amateurs,  as  they  have  been 
by  some  um-eflecting  naturalists,  to  represent  the  successive  edges  of 
the  mouth  at  the  various  stages  of  growth.  Such,  hoAvever,  is  not 
the  case.  At  the  mouth,  or  opening  of  the  shell  the  actual  growth 
of  course  took  place ;  it  was  tliere  the  shell-matter  was  added  layer 
by  layer  to  the  edge  or  rim,  as  we  see  it  done  in  other  shells.  But 
this  was  effected  by  the  upper  part  of  the  Ammonite-animal,  while, 
on  the  contrary,  it  was  by  the  loioer  part  of  the  same  animal  that  the 
foliated  septa  were  formed  which  divided  off  the  unoccupied  portions 
of  the  shell  into  separate  chambers.  These  septa  or  divisional  plates 
are  smoothly  concave  and  plain  in  the  hving  nautilus,  because  the 
lower  extremity  of  that  animal  is  simple  and  bag-like ;  while  in  the 
Ammonite  and  others  of  the  extinct  cephalopods,  as  the  Hamites^ 
Turrilites,  Gonicdites,  &c,  it  was  concave  and  more  or  less  highly 
foliated,  or  zig-zag,  as  the  ovaries  on  each  side  were  more  or  less 
elaborately  constructed  and  sub-divided  into  small  and  separate 
egg-bags. 

These  foliations  are  entirely  lateral,  the  central  part  of  the  septa 
being  smooth  and  undulating,  while  slightly  varied  striations,  a 
narrow  flat  band,  or  a  tendency  to  prismatic  colouring  on  the  sides 
of  the  shell-substance,  may  guide  the  experienced  eye  of  the 
naturalist  to  detect  the  outlines  of  the  former  cusps  or  undulations 
which  ornamented  or  characterized  the  mouth  of  the  living  shell. 
But  these  indications  of  the  former  mouth  occ.ur  solely  on  the  out- 
side of  the  shell;  the  foliations,  being,  in  fact,  the  end-sections 
of  the  septa,  arc  seen  ouly  in  the  casf.^,  where,  to  use  a  f\xmiliar 
siiniU',   they    may   be   compared   to   the  ends  of  the   rafters   of  the 
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various  floors  of  a  house  when  the  front  wall  has  been  completely 
pulled  away. 

No  one  can  look  at  the  pearl}-  nautilus  shell — the  animal  itself  is 
very  rarely  to  be  seen,  even  in  a  preserved  state — and  the  common 
native  cuttle-fish  of  our  shore,  without  noting  at  once  a  marked  dif- 
ference in  the  characters  apparently  presented  to  his  view.  A  com- 
parison of  the  animals,  however,  shows  equally  plainly  that  they  are 
truly  members  of  the  same  natural  group.  So  it  is  not  to  be  won- 
dered at  that  the  early  geological  investigators  should  have  failed  for 
a  long  time  to  have  recognized  the  very  various  objects  now  known 
to  have  been  various  solid  parts  of  differently  modified  cuttle-fish  as 
referable  to  the  class  of  Cephelopoda.  Who,  at  fii-st  sight,  without 
previous  training,  would  have  imagined  the  dart-like  sparry  Belem- 
nite  and  the  ghttering  nacreous  Ammonite  to  be  the  remains  of  ani- 
mals belonging  to  this  one  group  ? 

The  position  of  the  ammonite  in  the  animal  kingdom  was  the  more 
easily  made  out  from  its  general  resemblance  to  the  nautilus,  whose 
pcai'ly  shell  is  a  famihar  ornament  in  our  rooms ;  but  the  translucent 
spathose  Belemnite  sorely  puzzled  the  eai'ly  naturalists.  It  was 
amongst  the  earliest  recorded  fossils,  and  some  singular  notions  were 
entertained  of  its  origin,  and  some  equally  singular  medicinal  proper- 
ties were  also  assigned  to  it.  Whether  or  not  belemnites  are  the 
objects  referred  to  as  the  Lpicurlum  by  Theophrastes,  or  the 
Dactylus  idgeus  by  Pliny,  they  are  certainly  noticed  by  Agricola 
in  1546. 

It  is  curious  to  trace  the  first  strange  guesses  made  as  to  what 
these  objects  were,  und  then  to  see  how  slowly,  how  veiy  slowly, 
their  true  nature  was  made  out.  Some  took  them  for  the  tails  of 
crabs,  the  vertebra  of  snakes,  the  teeth  of  whales,  &c.,  and  they 
were  alternately  refen-ed  to  every  class  of  animals  from  the  mammal 
to  the  polype ;  sometimes  even  they  were  put  with  marine  algals, 
and  lastly  they  Avere  thought  to  be  "  thiindcr-stoncs." 

George  Agricola,  to  whom  we  have  already  referred,  knew  Iho 
entire  Belemnite  -Rath  Its  alveolus,  and  was  the  first  author  who  used 
the  generic  term.  Conrad  Gresner,  in  15G5,  follows  with  the  first 
figures  of  these  fossils,  and  in  1590  we  find  Celespin  occup}-ing  him- 
self in   attempting   to   make    out  their  origin,  and  regarding  the 
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Belemnitos,  Glossopetra  (sharks'  teetli),  and  the  thunder-stones  as 
derived  from  the  Pinna  or  some  other  marine  shell.  Passing  by 
Michel  Mei'cati,  Boulin,  Imperato  (Avho  regarded  them  as  stalactites), 
Sehwcnkfeldt,  Libavius,  Boetius  de  Boot,  Cernto,  Chiocco,  Aldro- 
vandi,  Merret,  Charleton,  and  others,  who  speculated  to  little 
purpose,  copied  from  each  other,  or  blundered,  as  Olans  Worm 
did,  in  mistaking  them  for  flints  from  the  chalk,  we  come  to 
Lachmund,  who,  in  16G9,  made  a  further  step  towards  knowledge 
by  a  primitive  distinction  of  species,  giving  a  goodly  number  of 
woodcuts,  which,  though  rude  in  execiition  compared  with  our 
modem  skilfulness  in  that  department  of  art,  are  sufficiently  indica- 
tive of  the  objects. 

Our  countr^^man,  Lister,  though  generally  so  advanced  beyond  his 
contemporaries  in  natural  history  knowledge,  did  nothing  for  the 
Belemnites.  In  1678,  we  find  him  placing  them  immediately  after 
the  Echini,  or  sea-urchins,  in  his  division  of  Lapides  turbinati  non 
spirati  without  remark. 

Grew,  Jean  Schroeder,  Sibbald,  Leibnitz,  and  Jacoboeus  follow  "vWth 
equally  bald  results  up  to  the  time  of  LhAv-^^^d,  who  made  a  great 
collection  of  minerals  and  fossils  from  different  countries,  particu- 
larly fi'om  England,  and  in  1699  devoted  a  chapter  to  Belemnites, 
fignring  all  the  varieties  in  his  possession.  While  regai'ding  the 
alveolus  as  the  matter  which  had  filled  the  cavities,  he  searches  little 
after  the  origin  of  these  fossils,  and  contents  himself  with  consi- 
dering them  as  concretions  made  in  the  tubes  of  worms. 

With  the  dawn  of  the  eighteenth  century  a  more  intelligent 
ray  of  knowledge  began  to  beam,  although  absurd  notions  still  con- 
tinued to  be  propagated.  Tommefort  (1702)  persisted  in  regarding 
them  as  mere  minerals  (lyncurium)  to  favour  his  doctrine  of  the 
growth  of  stones,  and  their  reproduction  fi-oni  germs.  Ghcdini, 
believing  them  to  be  crystals,  thought  they  ought  when  perfect  to 
have  two  points  instead  of  one.  Helwing,  following  Lhwjd,  looked 
upon  them  as  either  marine  plants,  stony  zoophytes,  or  marine  tubes, 
and  imagined  that  they  were  pointed  at  both  ends  before  they  were 
pcti'ified  and  formed  part  of  the  rock.  Volkman  (in  1720),  speak- 
ing of  those  of  Silesia,  supposes  them  to  be  spines  of  fish  ;  and  even 
Swedenboi'g,  having  only  seen  the  alveoles,  regarded  them  as  the 
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tails  of  crayfish.  At  last,  however,  appeared  in  1724  the  celebrated 
dissertation  of  Ehi'hai't  on  the  Beleninites  of  Franconia,  in  which  he 
demonstrated 

1st  That  they  were  parts  of  marine  animals  allied  to  the  ISTaiitili 
and  Spirula? ;  hence  he  perceived  the  affinity  between  the  alveolus 
and  the  body  of  the  Belenmite. 

2nd  That  they  grew  or  were  enlarged  by  the  application  of  ex- 
ternal layers  of  animal-matter.     And 

3rdly  That  their  chemical  composition  was  indicative  of  an 
oi'ganized  body. 

And  these  points  he  rendered  more  intelligible  and  evident  in  his 
second  edition  (1727)  by  a  plate  of  figm'es. 

(To  he  continued.) 


NOTES  ON  THE  METALLIFEROUS  SADDLES,  OR  ORE- 
BEARING  BEDS  IN  THE  CONTORTED  STRATA  OF  THE 
LOWER  CARBONIFEROUS  ROCKS  OF  CERTAIN  PARTS 
OF  DERBYSHIRE  AND  NORTH  STAFFORDSHIRE. 

By  Dr.  Joseph  J.  W.  Watson,  F.G.S.,  F.S.A.,  etc..  Member  of  the 
North  of  England  Institute  of  Mining  Engineers. 

The  inferior  division  of  the  Carboniferous  series  in  Derbyshire  and 
North  Staffordshire,  composed  of  calcareous  rocks  and  shales,  and 
forming  the  Mountain  Limestone  gToup  of  those  counties,  presents, 
particularly  about  the  neighbourhood  of  Alstonfield,  some  very 
interesting  and  remarkable  associations  of  metallic  minerals  with 
certain  mechanical  disturbances  of  the  sti-ata  ;  moreover,  these  asso- 
ciations are  not  to  be  indiscrinainately  classed  with  the  general  ])he- 
nomena  of  the  mineral  veins  of  the  districts  in  question,  but  must  be 
considered  as  special  facts  requiring  a  separate  consideration  and 
explanation.  Their  existence  is  no  new  discovery,  since  they  have 
been  recognized  from  the  earhest  times  that  mines  have  been  worked 
in  the  places  where  they  occur,  and  where  also  they  are  at  most 
times  regarded  as  valuable  features,  inasmuch  as  the  richest  deposits 
of  ore  have  been  found  in  connection  -with  them  ;  indeed,  so  decidedly 
has  this  been  the  case,  that,  in  working  the  mines,  much  of  the 
futm-e  success  has  been  calculated  by  the  amount  of  probability  of 
any  particular  vein  intersecting  the  disturbed  beds ;    such  unions 
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having,  in  nearly  all  cases,  been  attended  with  most  important  re- 
sults, "both  as  respects  the  quantity,  as  well  as  the  kind  of  ore  met 
with.  Nevertheless,  I  am  not  aware  of  their  having  ever  received 
any  particular  attention  from  geologists,  nor  of  their  having  been 
anywhere  described,  circumstances  which  may  probably  arise  from 
the  fact  of  these  beds  only  being  visible  below  the  surface,  and 
usually  in  deep  mines  ;  or  they  may  have  remained  unnoticed,  from 
the  really  small  amoimt  of  scientific  observation  which  in  this  country 
has  been  brought  to  bear  on  the  facts  connected  with  metalliferoris 
deposits,  compared  with  w^hat  has  been  done,  and  is  still  doing,  in 
other  branches  of  physical  geology.  The  present  article  is  drawn 
from  memoranda  made  during  several  careful  surveys  of  mines  which 
are  notable,  in  North  Staffordshii'e,  for  exhibiting  the  phenomena  of 
the  saddles  in  great  force. 


Li"Ti.  1.— Contorted  or  plicated  strata  seen  in  vertical  section. 


The  term  metalliferous  saddle,  or  rather  simply  "  saddle,"  as  used 
by  the  Derbyshire  miner,  is  a  very  expressive  one,  and  pictures, 
almost  without  the  necessity  of  further  description,  the  particular 
hind  of  stracture  to  which  it  is  applied.  It  will,  however,  assist  us 
subsequently  in  more  ways  than  one  if  we  here  recall  a  few  of  the 
facts  connected  with  contorted  strata  so  called,  and  which  are  so  fre- 
quently to  be  observed  in  various  rocks  in  nature.  First  then,  m 
many  localities,  where  good  cliff-sections  are  exposed,  the  strata  of 
various  common  rocks,  and  particularly  schists  and  shales,  arc  seen 
to  have  been  crumpled,  so  to  speak,  or  in  other  words,  the  beds,  instead 
of  continuing  on  with  their  usual  regularity,  become  twisted  and 
folded  into  tlic  most  singidarly  complex  forms,  this  kind  of  stnicturc 
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bcin.t;-  sometimes  maintained  over  a  whole  country,  although  generally 
confined  to  a  comparatively  small  portion  of  the  strata.  It  happens 
tliat  the  contortions,  which  are  not  to  be  confounded  ^viih  those 
larger  effects  of  the  same  kind  known  as  synclinal  and  anticlinal 
axes,  are  so  comphcated  that,  as  in  some  of  the  oldest  rocks  of  jSTorth 
Wales,  the  folds  are  partly  turned  over,  and  the  order  of  the  strata 
is  actually  inverted  ;  but  stich  extreme  cases  are  comparatively  rare. 
The  country  where  the  beds  are  thus  disturbed  almost  invariably 
displays  other  proofs  of  mechanical  alteration,  and  usually  more  or 
less  of  elevation.  As  conducting  to  the  explanation  of  the  dis- 
tui-bances  which  may  have  taken  place  in  a  district  these  phenomena 
are  often  very  useful  guides,  since  they  nearly  always  indicate  the 
du-ection  in  which  the  disturbing  force  was  applied,  and  this  I  shaU 
presently  show. 

It  may  be  demonstrated  experimentally  that  plicated  or  folded 
strata  are  the  result  of  great  lateral  pressure,  aided  by  much  super- 
incumbent weight.  Sir  James  Hall — whose  important  experiments 
in  uniting  chemistiy  with  geology  laid  out  a  path  wliich,  unfor- 
tunately for  the  progi'ess  of  the  latter  science,  in  at  least  one  depart- 
ment, has  been  since  too  little  followed — succeeded  admu-ably  in  re- 
producing the  appearances  in  the  rocks  by  placing  plates  of  moistened 
clay  one  over  the  other,  \^dth  a  heavy  weight  on  the  top  of  them,  and 
then  squeezing  them  at  the  sides.  The  effect  produced  is  re- 
presented in  the  diagi'am  (fig.  1),  which  will  also  serve  as  an  illus- 
tration of  the  contortions  on  the  large  scale,  as  in  natui'e.  The 
appearances,  however,  are  best  imitated  by  thick  paper,  or  cloth, 
moistened  by  gum,  or  other  adhesive  liquid,  which  will  cause  the 
sheets  to  retain  the  form  they  may  assume,  after  the  pressure  is 
■vvithdraMTi.  It  will  be  observed  that  a  sei'ies  of  consinuous  waved 
lines  are  produced ;  in  fact,  a  miniature  succession  of  anticlinals  and 
synclinals,  and  it  is  one  of  each,  taken  sepai'ately,  that  the  miner  calls 
a  saddle  (see  fig.  2).  The  crown  may  be  either  an  mibroken  arch 
(a)  (fig.  2),  or,  if  the  squeezing  and  bending  has  been  more  severe 
than  the  rock  could  stand  \vithout  fracture,  it  may  be  an  angle  (c), 
more  or  less  acute.  From  the  crown  downwai'ds  there  is  usually  a 
AveU  marked  fissure,  or  joint,  traversing  all  the  beds  in  succession 
with  more  or  less  inclination  fi'om  the  vertical  (fig.  2,  B  B').  The 
sides  of  a  saddle  are  termed  its  wings,  h  h'  (fig.  2),  and  the  crown  is 
called  the  huckle  (ci)  ;  the  joint  dividing  the  crown  is  called  the 
saddle-joint  (  a  B,  c  B') .  The  space  between  two  saddles  at  its  lower 
part,  which  on  the  large  scale  Avould  be  termed  a  synclinal  axis,  is 
called  the  trough  (c)  (fig.  2),  and,  as  it  is  usually  fractured  like  the 
crown,  the  dividing  fissure  is  called  the  trough  joint,  indicated  by 
the  line  d  c 

What  I  have  just  described  relates  more  particularly  to  the  lime- 
stone saddles  than  to  the  plicated  beds  of  the  calcareous  and  ])itu- 
minons  shales  which  overlie  the  limestone,  since  in  the  latter, 
although  the  same  general  structure  prevails,  thei"e  is  more  confusion 
in  the  strata. 
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The  sadclle-becls  are  recurrent  through  the  whole  thickness  of  the 
Imicstone  series,  and,  at  least,  five  sets  of  these  beds  are  distinguished 
in  the  neighbourhood  of  Alstonfield ;  but,  no  certainty  belongs  to 
this  enumeration,  inasmuch  as  the  same  strata  are  plicated  in  certain 
parts  and  not  in  others.  The  saddle-beds  are  known  to  crop  out  at 
the  surface,  and  a  clue  is  thereby  afforded  to  and  embraced  by  the 
miner  in  searching  for  them  below  ;  but  it  has  been  particularly  re- 
marked that  the  contortions  are  always  more  gentle  above  than  in 
depth,  resolving  themselves,  generally,  into  a  long  swell  veiy  dif- 
ferent from  the  rapid  and  closely  associated  folds  of  the  same  beds  as 
seen  below  the  surface.  In  fig.  3  the  dotted  lines,  x,  y,  z,  represent 
this  gradual  dying  out  of  the  folds  of  the  beds  a  a  at  their  crop  a'  a'  • 
but  I  shall  have  presently  occasion  to  refer  again  to  this  curious  cii'- 


Lign.  2. — Contorted  bods  of  alternating  limestone  and  sliale  strata,  sho-^ying  the  formation  of 
"  saddles"  and  "  saddle-joints." 


cumstance.  The  breadth  of  the  saddles  from  wing  to  wing,  taken 
midway  above  the  trough,  of  course,  varies  greatly,  but  there  is 
something  like  an  average,  and  Avhich  may  be  stated  at  forty  feet. 
The  joints,  both  buckle  and  trough,  'mn  very  regulai'ly  ;  and  it  is 
worthy  of  remark  that  they  arc  always  continued  out  of  the  beds 
either  above  or  below.  Their  general  direction  is  north-north-west 
and  south-south-east,  which  is  also  the  direction  of  the  joints,  in  a 
large  majority  of  cases,  of  the  Mountain-limestone,  m  Derbyshire 
and  Staffordshire.  The  perpendicularity  of  the  saddles  themselves 
on  their  line  of  strike  (east  and  west)  is  a  matter  of  some  importance, 
since  by  the  way  in  which  they  arc  inclined  so  may  the  direction  of 
the  maximum  compressing  force  be  ascertained  :  thus  if  the  majority 
of  the  saddles  bear  to  the  right,  it  is  more  than  probable  that  the 
greatest  resistance  was  to  the  left,  and  that  the  force,  whatever  it 
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might  liare  been,  continiied  to  act  from  tlie  right  on  the  lower  por- 
tion of  the  ah-eacly  contorted  beds. 

In  the  shale  beds  these  rapid  contortions  do  not  strike  us  with  so 
much  surprise  as  when  the  phenomena  is  seen  in  the  more  massive 
and  coherent  beds  of  limestone ;  and  then  it  seems  scarcely  credible, 
even  to  the  geologist,  that  the  folded  strata  could  ever  have  been  de- 
posited horizontally,  and  that,  with  comparatively  so  little  fi-acture, 
they  could  have  been  bent  into  their  present  form  by  simple  pressure. 
In  cases  where  a  separate  well  marked  bed,  left  standing,  forms  the 
roof  and  sides  of  a  level  in  a  mine,  the  entrance  to  such  level  from  a 
transverse  gallery  or  shaft  wears  all  the  appearance  of  an  arch  of 
artificial  masonry,  and  the  deception  is  only  removed  by  close 
inspection  of  the  contiguous  rock.  Natural  arches,  formed  by  the 
weathering  and  removal  of  the  soft  beds,  are  not  uncommon  in  cliff 
sections  of  contorted  rocks,  but  then  the  spread  of  the  strata  is 
usually  much  wider,  and  the  idea  of  such  vast  compressing  force 
having  been  put  in  action  is  not  so  obtruding.  The  coal-measure 
"  binds"  (argillaceous  sandstones)  on  the  shores  of  Carmai'then  Bay 
between  Saundersfoot  and  Tenby  display  some  very  remai'kable  ex- 
amples of  weathered  contorted  beds,  but  they  are  in  no  respects 
eqiially  striking  wdth  those  of  the  limestone  strata  above  desci'ibed. 

Next  to  the  form  and  stnictui'e  of  the  saddles  we  may  conveniently 
consider  the  associated  minerals ;  but,  before  we  can  do  this  satis- 
factorily, the  circumstances  connected  with  their  union  with  the 
metallic  veins — which  invariably,  in  the  districts  which  now  occupy 
us,  form  part  of  the  general  system  of  displacements  of  the  stratifica- 
tion— must  have  our  attention ;  and  perhaps  it  may  simplify  matters 
in  this  respect  if  we  select  an  example  for  description.  Let  us  take 
the  case  of  the  Old  Ecton  mine,  in  the  parish  of  Alstonfields,  North 
Stafford shii'e.  This  mine  deserves  our  choice  not  only  because  it  has 
made  very  large  returns  of  ore,  but  also  because,  from  the  length  of 
time  it  has  been  working,  the  ground  has  been  so  thoroughly  opened 
that  the  relationship  between  the  saddles  and  veins  has  been  better 
made  out  than  in  more  recently  opened  and  less  developed  setts  in 
that  neighbourhood.  The  veins  which  here  exist  are  "  pipe  veins" 
and  "rake  veins,"  and  may  be  thus  particularized. 

The  pipe  veins  are  in'egular  cavities  inclined  at  angles  varying  froni 
fifteen  to  thirty-five  degrees  to  the  horizon;  have  no  pi-oper  longitu- 
dinal bearing,  like  the  Cornish  lodes  for  instance ;  and  have  generally 
the  most  important  of  their  expansions  parallel  to  the  bedding  of  the 
strata  which  they  traverse  ;  and  whose  dip  is  also  the  direction  of 
the  pipes,  although  these  are  by  no  means  always  confined  to  any 
distinct  bed  of  stone,  but,  on  the  contrary,  usually  pass  through 
several  beds  in  succession  until  they  reach  the  saddles.  The  general 
relations  of  a  pipe  vein  to  the  stratification  of  the  rocks  is  shown  in 
fig.  3,  E  E,  which  also  represents  the  course  of  such  a  vein  tlu'ough 
the  different  beds  in  the  direction  of  their  dip,  as  just  mentioned. 

The  rake  veins  in  the  Ecton  district  arc  usually  a  series  of  vertical 
fissures  falling  in  \\'ith  the  pipe  veins,   and,   occasionally,  passing 
VOL.  in.  2  z 
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througli  tliem.  These  veins  are  seldom  highly  inclined  as  regards 
the  relationship  of  their  plane  to  the  vei'tical  plane  of  the  rocks  ;  and 
considered  with  regard  to  their  contents,  only  become  productive  in 
the  immediate  vicinity  of,  or  at  their  conjuncture  with,  the  pipe 
veins.  It  is,  indeed,  questionable  whether  they  may  exist  even  as 
fissures  at  any  very  great  distance  from  the  pipes  ;  at  any  rate,  their 
origin  may  be  safely  assumed  as  contemporaneous.  They  are  not 
often  twitched,  or,  in  other  words,  the  spaces  between  the  walls 
seldom  present  any  great  irregularities  of  size,  such  as  commonly 
arise  where  the  edges  of  the  strata,  originally  opposite,  by  the  nature 
of  the  fault  are  brought  to  different  levels.  The  direction  of  the 
rake  veins  varies,  but  a  great  number  have  been  observed  to  run 
north-north-west  to  north-west.  Crossing  them,  usually  at  nearly 
right  angles,  are  other  similar  veins,  which  however  must  not  be 
confounded  with  another  set  of  great  fractures  which  extend  east  and 
west,  or  nearly  so,  through  a  considerable  extent  of  the  country,  and 
frequently  intersect  the  saddle-beds  in  the  direction  of  theii'  strike. 
These  fissures  are  locally  known  as  "  lums,"  this  name  having  an  analo- 
gous signification  in  mining  language  with  what  are  elsewhere  called 
cross-courses,  although  they  drffer  essentially  from  these  both  in 
their  mineral  contents  as  well  as  in  theii'  efiects  on  the  veins  with 
which  they  are  associated  and  cut  across. 

The  lignograph,  fig.  3,  represents  an  ideal  block,  or  parallelopiped, 
of  the  country  in  the  neighbourhood  of  the  Ecton  and  Dale  mines 
without  reference  to  the  siu'face,  and  exhibits  the  strata,  1st,  as  they 
would  be  seen  in  vertical  section  on  their  line  of  strike  ;  and  2nd,  as 
they  would  be  seen  in  vertical  section  in  the  direction  of  their  dip. 
The  plane  A  B  E  F  shows  the  contorted  beds,  or  saddles,  and  those 
which  are  superincumbent  but  not  contorted,  b  c  d  e  :  A  B  U  F  is 
also  the  plane  of  the  cross-course,  called  the  lum,  which  consequently 
intersects  the  saddles  vertically.  The  general  featui'es  of  the  pipe- 
vein  E  E'  in  this  diagram  have  been  already  explained,  but  E  rj, 
E  rf,  E  g"  will  show  the  connectionsliip  of  this  vein  and  the  rake- 
veins,  as  seen  in  plan ;  the  bearing  of  the  rake-veins  is  north-east, 
south-west,  and  south-east.  The  gradual  dying  out  of  the  con- 
tortions towards  their  crop  at  the  surface,  where  they  form,  as 
already  stated,  merely  waved  strata,  a'  a',  explains  itself  by  the 
dotted  lines  x  y  z.  The  dotted  line  o  o'  is  supposed  to  proceed  from 
saddle-beds  much  lower  in  the  series  (see  also  p.  305),  and  which 
consequently  crop  out  a  great  deiil  farther  to  the  south. 

When  considering  the  origin  of  metalliferous  accumulations 
whether  in  igneous  or  stratified  formations,  any  peculiarities  in  the 
composition  of  the  rocks  are  as  important  to  notice  as  are  differences 
of  structure  in  the  same  rocks.  It  may  be,  therefore,  here  mentioned 
that  many  of  the  beds  in  the  vicinity  of  the  saddles,  at  Ecton  and 
elsewhere,  are  highly  charged  with  sih'ca — either  in  a  segregated 
form  as  pseudo-strata  intercalated  between  the  coursings  of  the 
stone,  or  by  a  species  of  pseudo-morphism  :  a  bed  of  limestone,  while 
retaining  many  of  the  marks  of  its  sedimentary  origin,  is  wholly,  or 
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in  part,  converted  into  silica.  Most  of  these  siliceous  beds,  however, 
are  composed  of  a  description  of  granular  calcedony,  or  chert,  com- 
monly of  a  dark  grey  colour,  inclining  to  and  passing  into  black, 
semi-opaque,  and  having  its  surface  and  fissures  often  lined  with 
minute  pyramidal  crystals  of  quartz.  These  chert  beds  do  not 
appear  to  have  any  direct  connection  with  the  ore-deposits,  btit  their 
history,  in  other  respects,  as  I  shall  presently  show,  ma}^  undoubtedly 
have  a  bearing  in  the  general  question  of  the  origin  of  the  various 
phenomena  embraced  by  the  dynamical  theories  involved  in  ouv 
subject. 

But  we  must  now  turn  to  the  metallic  contents  of  the  fissures. 
The  pipe-  as  well  as  the  rake-veins,  are  invariably  mineralized  with 
sulphui-et  of  lead  (galena  ore),  mixed  with  a  small  quantity  of  sul- 
phui-et  of  zinc  (blende),  which  is  deposited  in  the  ordinary  layer-like 
form  on  the  walls  of  the  fissure,  and  accompanied  by  a  gangue  or 
rain-stone  of  carbonate  of  hme,  barytes-calcite  (carbonate  of  lime  and 
baryta),  cawk,  or  the  massive  variety  of  sulphate  of  baryta,  dreelite 
(suljohate  of  barji:a  and  lime)  and  strontianite.  Sometimes,  never- 
theless, the  pipe-veins  enclose  largo  separate  fragTaents  or  lumps  of 
ore  embedded  in  soft  decomposed  limestone,  and  unaccompanied  by 
any  trae  veinstone.  Such  occurrences  are  not  infrequent  where  the 
veins  squat — that  is  a  line,  after  passing  fi-om  one  set  of  beds  to  ano- 
ther set  situate  below  them,  the  pipe  swells  out  in  a  dii-ection  parallel 
Avith  the  coursing  of  the  last  entered  stratum.  (See  the  section  of 
the  pipe- vein  in  the  diagi-am  fig.  3.)  When  the  pipes  come  do^^•n  to 
the  saddle-beds,  they  commonly  expand  in  size  rapidly,  the  quantity 
of  ore  increases,  and  the  vein  assumes  a  more  banded  structm-e,  the 
vein-stone  alternating  with  ribs  of  ore  ;  at  the  same  time  their  is  an 
augmented  flow  of  water,  and  the  adjoining  rock,  or  country,  is 
thickly  tlu-eaded  \Adth  small  ore-bearing  fissures.  At  such  junctions 
large  deposits  are  the  mle — that  is  to  say,  if  the  pipe  has  previously 
borne  ore ;  and  any  very  considerable  returns  are  seldom  expected 
until  these  points  are  reached,  unless,  as  is  rarely  the  case,  the  rake- 
veins  ai-e  found  to  be  veiy  rich  at  their  intersections  of  the  pipe- veins 
above  the  saddles.  The  first  appearance  of  the  contortions  is  marked 
by  a  universal  fissuring  of  the  rock,  most  of  the  fissures  bearing  ore, 
and  the  ceasing  of  the  pipe  to  retain  any  longer  the  distinctive  cha- 
racter of  a  separate  vein. 

A  rude  representation  of  the  arrangement  of  the  ore  in  the  saddles 
after  their  intersection  by  the  vein  is  given  in  fig.  4.  A  marks  the 
buckle  or  crown  of  the  saddle,  which  is  usually  unmetalliferous ;  c  c' 
are  the  wmgs,  and  on  them  are  some  of  the  principal  deposits  of  ore, 
aa';  B  is  the  saddle-joint,  and  is  commonly  ore-bearing  for  a  limited 
distance,  vertically  between  the  hucklc  and  the  trough,  the  ore  djang 
out  below  ;  the  troughs  are  mai-ked  //',  and  are  the  parts  richest  in 
ore,  a  a',  very  large  and  solid  deposits  being  often  encountered  at 
these  points  ;  D  1)'  is  the  trough-joint,  usually  more  productive  than 
tlio  saddle-joint ;  lastly,  tv,  x,  y,  %  are  mineralized  fissures  running  up 
to  Ihe  pipe,  and  often  containing  ore  solid  enough  to  be  worth  follow- 
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ing,  while  sometimes  they  are  also  sufficiently  numerous  to  repay  the 
cost  of  remo^Ting  the  whole  of  the  rock  containing  them.  But  the 
ore-hearing  parts  of  the  saddles  extend  in  reality  to  two  separate  sets 
of  beds,  distinguished  as  the  tliid:  and  the  thin  beds,//'  and  rj  g'  (fig. 
4),  the  latter  being  immediately  under  the  foiTiaer.  The  mineral,  b  b', 
is  associated  in  the  thin  beds,  g  g' ,  under  nearly  similar  conditions  to 


Lign.   i, — Vertical  section  of  the  "  beai'in;?  beds,"  showing  the  moile  in  which  the  ore 

deposited. 


those  which  ha\e  been  described  above  for  the  thick  beds  (//')  ;  the 
ore  deposits  in  the  former  are  generally  worked  by  driving  cross-cut 
levels  from  the  troughs  of  the  thick  beds  (see  dotted  line  o  o'  in  the 
lignograph).  No  true  vein-stone  accompanies  the  ore  in  the  saddles, 
but  crystallized  calc-spar  is  not  unfrcquently  plated  with  ore  on  the 
checks  of  the  fissures,  and  spar  also   exists  beneath  the  ore  on  the 
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wings.  In  place  of  a  vein-stone,  however,  there  are  certain  accom- 
paniments of  a  peculiar  condition  in  the  rock  which  are  considered 
by  the  miner  as  bearing  unfailing  testimony  of  the  proximity  of  ore  ; 
these  guides  are  called  the  "  Aveigh-beds"  (ee'  e"  e'"  in  diagram),  and 
are  composed  of  soft  decomposed  limestone  much  resembling  (although 
possessing  an  entirely  different  chemical  composition)  the  clayey 
contents  of  the  "  slides,"  and  often  "  cross-courses"  associated  with 
the  lodes  in  Cornwall,  and  there  termed  "  flookan."  The  position  of 
these  beds  is  immediately  overlying  the  ore,  both  in  the  thick  as  well 
as  the  thin  beds  (see  lignograph),  but  partieulai'ly  the  latter,  where 
the  "weigh"  is  said  "to  change  into  ore."  The  collective  term  in 
use  for  the  various  minerahzed  portions  of  the  saddles  is  "  bearing- 
beds."  Cutting  across  the  saddles  or  bearing  beds,  as  has  already 
been  mentioned,  are  the  east  and  west  fissures  called  "  lums  ;"  their 
veins  are  usually  of  great  magnitude,  and  are  commonly  entirely 
filled  with  marl  and  decomposed  limestone,  although  in  the  imme- 
diate neighbourhood  of  the  pipe-veins  some  ore  proceeding  from  the 
saddles  is  mostly  found  attached  to  the  cteeks  of  the  vein. 

But  if  there  is  a  great  change  in  the  structure  of  the  vein,  and  the 
mode  of  deposition  of  the  ore  when  the  pipe-veins  come  to  intersect 
the  bearing  beds,  the  change  in  respect  of  the  nature  of  the  minerals 
is  greater  still,  the  ore  in  the  pipe  and  rake-veins  being  lead,  while 
that  in  the  saddles  and  limestone  is  almost  always  copper ;  some  lead  as 
usually  found  at  first  in  the  saddles,  but  as  the  beds  near  the  limestone 
the  proportion  of  copper  ore  invariably  increases,  until  the  whole 
deposit  consists  of  this  mineral.  The  distance  to  which  the  ore  is 
deposited  in  the  bearing  beds  laterally  divergent  from  the  point  of 
intersection  of  the  pipes,  amounts  seldom  to  more  than  two  or  three 
saddles'  breadth  on  either  side,  although  there  is  no  rule  in  the  case  ; 
the  transverse  deposits,  i.  e.,  those  which  are  parallel  with  the  saddle- 
joints,  either  on  the  Avings  or  in  the  troughs  entered  often  as  much 
as  eighty  fathoms  in  one  direction  from  the  point  of  intersection 
with  the  pipe  and  limestone,  and  inasmuch  as  tlie  limestone  as  stated 
above  usually  contains  some  ore  at  such  points  of  junction,  the  saddles 
are  in  such  cases  said  "  to  carry  away  the  ore." 

The  description  of  the  mode  of  occmTence  of  the  ore  in  the  bear- 
ing beds  as  well  as  in  the  pipe-  and  rakc-vcins,  in  the  preceding 
]iaragTaphs  is  a  fair  resume,  I  believe,  of  the  aggregaie  of  the  observa- 
tions of  the  most  experienced  miners  in  the  districts  lying  north, 
west,  and  south  of  Alstonfield,  both  in  Staffordshire  and  the  neigh- 
bouring county. 

From  the  consideration  of  appearances  wc  naturally  turn  to  tlie 
causes  which  have  produced  them  ;  and  although  it  forms  no  part  of 
my  intention  to  give  more  in  this  article  than  something  like  a  con- 
nected account  of  the  phenomena  observed  in  these  metalliferous 
Raddles,  as  entered  among  my  notes,  there  arc  yet  some  questions 
respecting  the  liistorij  of  the  facts  which  need  a  brief  recognition  in 
this  place.  It  has  already  been  assumed  that  the  plication  of  the 
beds  has  arisen  from  pressure  laterally  applied,  and  the  origin  of  the 
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clianges  may  be  attrilmted  in  general  terms  to  subterranean  distui-b- 
ances.  A  glance  at  the  geology  of  tbe  ueiglibourhood  to  wliich  oiu* 
observations  apply,  is  sufficient  to  show  by  surface  evidence  alone 
that  the  country,  to  anglicise  a  useful  French  geological  term,  is 
accidented ;  and  we  may  consider  the  whole  of  the  changes,  whether 
mechanical  or  chemical,  to  have  occurred  subsequently  to  the  first 
formation  of  the  rocks.  What  is  more,  if  we  attribute  the  presence 
of  the  bands  of  chert  to  the  separation  of  silica  from  hot  springs 
during  the  deposition  of  the  strata,  we  may  fairly  assume  that  the 
rocks  themselves  are  formed  over  some  old  focus  of  disturbance ; 
and  in  this  way  the  siKceous  beds  may  be  considered  as  remotely 
related,  as  once  before  observed,  to  the  chain  of  fii'^t  causes  in  the 
history  of  events.  We  may  infer,  then,  that  the  dislocations  of  strata 
giving  rise  to  the  irregatlarities  of  the  sm'face,  and  probably  the 
greater  part  of  the  veins,  fissures,  and  joints  have  resulted  fi'om 
elevatory  forces  uplifting  Yvn.de  tracts  of  country  with  energy  varpng 
in  intensity  and  unequally  applied.  For  the  plication  of  the  strata, 
the  in-filling  of  the  ores,  and  the  general  molecular  changes  in  the 
rock  composing  the  saddles,  we  must  look  to  another  cause,  the 
opposite  of  the  above,  namely,  depression.  And  if  we  reflect  for  a 
moment  on  the  change  of  volume  that  takes  place  in  solids  when 
affected  by  high  ranges  of  temperature,  not  sufficient  to  produce  in 
degTee  any  other  change,  it  will  be  evident  that  any  large  mass  of 
strata  carried  below  the  stratum  of  invariable  temperature  and  ex- 
posed, it  may  be,  for  centuries  to  a  regnalar,  though  not  necessarily 
very  high,  temperature,  will,  if  afterwards  elevated,  display  marked 
effects,  partly  mechanical,  partly  chemical,  of  the  action  to  which  it 
has  been  subjected.  The  expansion  of  rocks  in  the  direction  of  their 
length  has  been  made  out  for  each  increment  of  one  degTee  of  Fah- 
renheit above  the  ordinary  mean  temperature  at  the  surface,  and  by 
these  experiments  we  leani  that  if  a  mass  of  limestone  one  hundred 
miles  in  length  be  removed  by  subsidence  to  a  depth  of  about  two 
miles  below  the  stratum  of  mean  temperature*,  where  it  will 
encorm^ter  an  elevation  of  one  hundred  and  eighty  degrees  Fahi'en- 
heit  beyond  the  mean  temperature  of  its  original  position,  it  will 
undergo  a  lineal  expansion  amounting  to  about  five  hundred  and 
forty  feet.  But  such  an  increase  in  length  could  not  fail  to  exert,  if 
opposed  by  any  adjoining  resistable  rocks,  aided  by  superincumbent 
pressure,  a  very  mai-kcd  effect  upon  all  the  compressible  strata  of  the 
limestone,  squeezing  and  contorting  the  beds  after  the  manner 
ol^served  ;  and  at  the  same  time  it  will  be  e\ddent  that  long  exposure 
of  the  rocks  to  a  perfectly  even  and  regnlar  temperatui'c  would  tend 
to  produce  great  molecular  change,  and  probably  a  semi-crystalline 
condition.  In  connection  with  this  therefore,  it  is  well  worthy  to  be 
remarked  that  these  plicated  beds  which  I  have  been  describing  are 
perfectly  devoid  of  organic  remains,  while  the  beds  above  and  below 

*  The  stratum  of  mean  temperatm-c  lies  in  latitudes  fortv^-oiglit  degrees  aud 
fifty-two  degrees  north,  at  a  depth  of  about  sixty  to  sixty-four  feet. 
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them  are  loaded  with  fossil  debris,  particularly  the  stems  of  encri- 
nites.  It  may  be  argued  that  as  the  contorted  beds  occur  at  intervals 
among  the  other  beds,  they  must  have  possessed  some  peculiarities 
that  caused  them  to  undergo  such  gTcat  mechanical  changes,  while 
the  other  beds  are  comparatively  unaffected.  It  may  be  answered 
that  this  was  probably  the  case,  and  that  these  beds,  moreover,  are 
exposed  by  circumstances  to  a  greater  amount  of  compressing  force  ; 
for  it  must  be  borne  in  mind  that  all  the  strata  show  more  or  less  of 
contortion,  and  that  it  is  only  in  limited  areas  that  the  bearing  beds 
themselves  exhibit  the  phenomenon  in  the  utmost  degree,  inasmuch 
as  there  is  an  almost  undistinguishable  difference  in  this  respect 
between  these  strata  and  the  others  at  their  crop*,  as  before  observed. 
The  mentioning  of  these  facts  is  necessary,  lest  it  may  be 
thought  that  these  contorted  sti'ata  were  formed  and  transformed 
previously  to  the  deposit  of  the  overlying  beds,  against  which  sup- 
jDosition  there  is  every  evidence. 

But  to  return.  During  the  re-emergence  of  the  mass  of  the 
strata,  for  which  we  have  been  supposing  the  changes  above 
imagined,  we  may  conceive  the  dislocations  and  separations  of  the 
beds,  whether  separately  between  themselves,  as  in  the  saddles,  or  in 
whole  masses,  more  or  less  vertically,  as  in  the  veins,  to  have 
occm-red.  The  complicated  fissures  forming  the  pipe-veins,  with 
their  associated  rake-veins,  were  in  all  proloability  formed  simul- 
taneously with  the  fissures  in  the  bearmg  bods.  It  the  same  time,  it 
is  likely  that  the  great  east  and  west  faults  called  the  "  lums,"  were 
of  more  recent  origin,  and  formed  by  a  wholly  separate  system  of 
dislocations  ;  and  it  may  be  taken  that  the  saddle-beds  are  the  lines 
of  least  resistance,  along  which  these  last  manifestations  of  the  dis- 
ruptive force  displayed  themselves.  Moreover,  there  is  great  reason 
for  supposing  that  the  mfilling  of  the  fissures  and  joints  in  the  bear- 
ing beds,  with  their  cupreous  contents,  were  effected  through  the 
media  of  the  lums  which  were  thus  formed.  The  lead,  on  the  other 
hand,  was  probably  supplied  to  the  pipe-veins  through  the  agency  of 
their  intersecting  rake-veins,  which  continue  to  descend  indepen- 
dently of  them  to  unknown  depths,  and  are  probably  the  channels 
through  which  the  plombiferous  menstrua  originally  ascended. 

The  parts  stated  at  the  conclusion  of  the  last  paragrnph  point  to  a 
remarkable  natural  distinction  betAveen  the  saddles  and  the  pipes  in 

*  TliG  outcoming  of  the  bearing-beds  is  recognized,  among  other  ap])earanccs, 
by  the  more  crystalline  character  of  the  limestone,  bnt  with  the  exception  of  the 
occasional  presence  of  the  pcro.xide  of  iron,  there  is  nothing  to  indicate  the 
metalliferous  condition  which  obtains  in  them  elsewhere  ;  and,  it  may  be,  though 
I  have  no  positive  knowledge  of  the  fact,  that  their  unfossiliferous  state,  as  re- 
marked in  the  text,  is  also  only  partitive.  It  is  not  difficult  to  imagine  that  the 
intense  squeezing,  necessary  to  produce  the  often  fantastic  contortions  of  the  ore- 
bearing  parts  of  these  beds,  would  be  sufficient  to  crush  and  obliterate  any  re- 
mains of  organisms  previously  jircserrcd,  particularly  if  aided  by  any  Rubsequcnt 
arrangement  in  the  molecular  agglomeration  of  the  rock,  of  which  thci'c  is 
abundant  evidence  in,  at  least,  the  productive  portions  of  these  strata. 
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the  nature  of  their  ore  contents,  and,  partly  on  this  account,  it  has 
basn  remai'ked  at  the  commencement  of  this  notice  that  the  saddles 
must  not  be  classed  indiscriminately  with,  hut  rather  must  be  consi- 
dered apart  from,  the  general  vein-system  of  the  districts  in  wliich 
they  occur.  Of  course  the  separation  cannot  rest  alone  on  the  ground 
of  a  change  in  the  description  of  the  ore,  since  many  such  changes, 
and  often  from  lead  to  copper,  frequently  occur  in  depth  in  true  veins. 
The  real  distinction  lies  in  the  mechanical  position  of  the  ore,  which, 
it  would  seem,  gives  a  classification  for  the  saddles  between  veins  and 
bedded  deposits  ;  and  this  arrangement  will  be  further  confirmed  if, 
considering  that  the  latter  mostly  comprehend  mineral  accumulations 
introduced  from  above,  and  the  former  those  injected  from  below,  the 
agency  of  the  lums  be  regarded  in  a  two-fold  hght — first,  as 
originally  giving  passage  to  copper-bearing  solutions,  with  which 
their  other  mineral  contents  were  at  one  time  largely  impregnated ; 
and,  secondly,  by  afterwards  permitting  a  free  electrolysis  of  the 
salts  by  which  the  copper  was  determined  to  the  fissures  in  the 
saddles,  and  by  then,  or  after,  acting  chemical  changes  resolved  into 
sulphurets  (copper  pyi-ites)  as  now  found.*  Thus  conceived,  the 
segregation  of  the  ore  in  the  saddles  is  a  special  phenomenon,  and 
deserves,  as  I  hope  I  may  have  succeeded  in  some  measure,  at  least, 
to  show,  a  separate  and  attentive  consideration  at  the  hands  of  phy- 
sical geologists.  It  is  not  to  be  confounded  with  what  in  Flintshire 
and  elsewhere  in  the  mountain-limestone  mining-districts  are  termed 
"  flats,"  or  "  flat  veins,"  notwithstaudmg  that  it  more  nearly  resembles 
tliose  descriptions  of  deposits  than  any  others.  Still  it  is  widely 
different,  since  as  on  one  hand  flat  veins,  as  their  name  implies,  are, 
comparatively  speaking,  horizontal  veins,  and  often  occupy  a  plain 
corresponding  ii'regularly  with  the  stratifications,  so,  on  the  other 
hand,  the  constant  position  of  the  ore  in  certain  beds,  as  well  as  cer- 
tain parts  of  those  beds,  is,  beyond  all  doubt,  the  distinguishing 
peculiarity  of  the  general  phenomena  of  the  saddles. 

In  the  foregoing  observations  I  have  endeavoured  to  describe  as 
nearly  as  possible  the  average  of  the  appearances  presented  by  the 
bearing  beds  of  the  Ecton  district  in  the  limestone ;  but,  as  before 
mentioned,  the  same  phenomena  are  observable  in  the  Upper  Lime- 
stone shales.  They  do  not,  however,  merit  anj  separate  description 
beyond  the  statement  that  they  are  similarly  minei'alized,  are  equally 
traversed  by  lums,  and  have  the  same  mechanical  relations  with  the 
neighbouring  veins  and  with  the  associated  strata. 

*  Wliere  f^alena  is  tlie  associated  ore,  copper  seldom  occurs  in  any  other  form 
than  as  copper  pyrites,  a  fact  worthy  of  remark  in  comicction  witii  tlic  pai-a- 
goucsis  of  metallic  minerals. 
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THE  rmST  TRACES  OE  MAN  ON  THE  EARTH. 

(Continued  from  vol.  \\.,  page  4S2J 

The  first  person  to  verify  the  geological  age  of  tlie  flint-implement  strata  of 
the  valley  of  the  Somme  was  Dr.  RigoUet,  who  iu  ISS-i  published  his  "  Memoire 
sur  des  lustr'umeuts  en  silex  trouves  a  Saint  Aeheul  prcs  Amiens,  et  cousideres 
sons  les  rapports  Geologiqne  et  Ai'cheologiqne,"  *  illustrated  by  five  sections 
of  the  beds  by  M.  Dutilleux,  and  with  drawings  of  the  worked  flints.  After 
stating  that  on  many  occasions  the  bones  and  teeth  of  fossil  elephants  had 
been  met  with  in  the  same  beds,  he  adds — "My  curiosity  was  strongly  ex- 
cited ui  the  mouth  of  August  last  (185 1),  when  M.  Dutillciix,  Member  of  the 
Society  of  Antiquaries  of  Picardy,  informed  me  that  he  had  found  there  also 
axes  or  instruments  of  flint  evidently  worked  by  the  hand  of  man.  This  fact, 
however  astonishing,  was  the  less  so  as  M.  Boucher  de  Perthes  had  announced 
the  like  discoveries  at  Mcnchecourt  and  at  the  mill  at  Quignon,  near  the  gates 
of  Abbeville."t 

Feeling  that  these  discoveries  supported  the  statements  of  M.  de  Perthes, 
Dr.  Rigoilct  thought  the  geological  question  the  most  important,  and  the  first 
to  be  investigated. 

Accompanied  by  M.  Buteanx,  member  of  the  Geological  Society  of  Prance, 
and  author  of  an  excellent  memoir  "On  the  Geology  of  the  Department  of  the 
Somme,"  Dr.  RigoUet  inspected  the  beds  themselves.  He  induced  also  M.  E. 
Hebert,  the  professor  of  geology  of  the  Ecole  Normal  Superieure  of  Paris, 
who  for  many  years  had  spared  no  labour  nor  travel  in  the  special  study  of  the 
quarternary  deposits,  to  visit  the  excavations  at  Saint  Aeheul  and  Saint  Roch, 
and  the  deposits  at  Abbeville,  and  to  inspect  the  rich  and  curious  collection  of 
axes  and  worked  flints  of  M.  Boucher  de  Perthes. 

"  At  Abbeville,  as  at  Amiens,"  says  Dr.  Rigoilct,  "  the  worked  flints  are  met 
with  solely  at  the  lower  part  of  the  diggings,  in  the  midst  of  the  sand  and 
gravel.  Some  of  those  found  at  Saint  Aeheul  are  still  covered  witli  a 
calcareous  coating  that  at  certain  places  envelopes  the  boulders  and  gravel,  and 
which  adherent  gangue  is  met  with  only  in  this  stratum,  and  is  not  seen  in  any 
of  the  overlying  l)eds.  At  Saiut-Achcnl,  from  the  same  place  where  these  pro- 
ducts of  human  industry  arc  met  with,  M.  Dutilleux  obtained  the  tusk  of  an 
elephant,  and  bones  and  teeth  of  extinct  species  of  horse,  ox,  and  deer,  the 
substance  of  which  is  dense,  and  hea^'y,  as  if  impregnated  with  calcareous  and 
perhaps  siliceous  matter,  and  totally  \inlike  the  bones  of  men,  oxen,  or  horses 
found  in  superficial  deposits,  which  are  porous  and  light,  even  when  they  date 
back  for  fifteen  or  sixteen  hundred  years." 

"  Tiuis  it  is  well  established,"  M.  Uigollet  adds,  "that  these  flint  objects  arc 
not  found  in  the  brick-earth  wliich  forms  the  uppermost  stratum,  nor  in  the 
intermediate  beds  of  clay,  sand,  and  small  pebbles,  but  are  met  witli  exclusively 
in  the  veritable  dilummn"     M.  RigoUet  collected  upwards  of  four  hundred  of 

•  Amiens,  1854,  Duval  et  Hcrment. 

+  Part  of  M.  Boucher  de  Perthes  book  was  translated  and  embodied  in  "  The  Stone  Period," 
by  Dr.  A.  Hume,  of  Liverpool,  in  1851. 
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tliese  flints,  all  worked  in  the  same  manner,  althongh  for  different  purposes. 
"  For  the  most  part  there  is  a  general  resemblance  of  form,  which  is  ordinarily  a 
ilat  oval,  of  whicli  the  np]ier  part  or  thick  end  is  smooth,  remaining  in  its 
])rimitive  state,  while  the  sides  and  point  are  sullicieutly  sharp  to  havepermited 
their  use  without  recourse  having  been  had  to  grinding. 

"  Others  resemble  a  dagger  (poignard) ;  and  some  have  the  form  of  a  triangular 
pyramid,  of  which  the  fastenings  (aretes)  are  very  ii-regularly  hollowed  out  by 
the  conehoidal  chi])pings  of  the  flint.  The  figures  we  have  given  will  convey  the 
form  of  these  productions  of  so  remote  an  age ;  their  medium  size  is  ten  or  twelve 
centimetres  in  their  greatest  diameter.  There  are  others  in  which  this  dimension 
is  oidy  eight  centimetres,  and  some  in  which  it  is  twenty-four  centimetres. 

"  When  one  has  seen  some  of  these  stones,  they  can  be  recognized  immediately 
as  belonging  to  the  diluvium.  Those  which  M.  Boucher  de  Perthes  has  found 
in  the  same  deposit  at  Abbeville  have  a  like  form  and  are  -norked  in  the  same 
manner.  I  could  not  say  what  has  been  their  use  ;  and  on  this  subject  every 
hypothesis  ought  to  be  earefidly  excluded,  and  we  should  content  oiu'selves 
with  stating  the  facts  in  all  their  simplicity." 

M.  E.  de  Marsy  also  published  a  work  on  this  subject  entitled  "  llapport 
sur  I'ouvrage  de  M.  Boucher  de  Pei-thes  ayant  pour  titre,  '  Des  Monuments 
Celtiques  et  Antediluviens'"  (12mo.,  1855). 

M.  de  Perthes  now  devotes  a  chapter  of  his  book  to  "  the  erratic  blocks, 
.fiiuts,  and  animal  debris  transported  by  ice." 

"  This  may  at  first  appear  foreign,"  he  says,  "  to  the  subject  of  this  book, 
but  one  will  soon  see  why  1  insert  it,  and  how  transportation  by  ice  has  con- 
tributed to  the  formation  of  some  deposits,  and  consequently  to  the  com- 
mingling of  objectsbrought  from  many  and  often  distant  pomts.  Hence  one  ought 
not  to  be  astonished  at  finding  in  the  diluvium  debris  of  various  origins,  or 
bones  of  aidmals  which  have  not  iidudjited  the  same  lands,  and  even  of  the 
arms,  signs,  and  instruments  of  stone  worked  by  men  who  lived  perhaps  iu 
very  diliereut  countries. 

"How  the  ice  has  been  able  to  transport  the  boulders,  the  bones,  and  the  dif- 
ferent detritus  which  compose  these  tertiary  layers  and  analogous  deposits 
I  will  now  try  to  explain  by  the  ideas  which  struck  me  for  the  first  time 
when  1  traversed  the  glaciers  of  the  Alps,  and  smce  when  1  have  seen  on  the 
peaks  of  the  Pyrenees,  on  Etna,  and  other  mountains  those  masses  of  snow  of 
which  the  origin  is  lost  iu  the  night  of  Time,  for  if  the  superficial  layers  melt 
and  are  renewed,  the  snow  beds  below  remain  always  the  same.  In  what 
manner,  then,  were  those  first  snow  beds  formed?  Why  have  they  not 
annually  disappeared  like  those  Mliich  have  followed  them  ? 

"It  may  be  thought  that  at  different  epochs  there  have  succeeded 
without  interruption,  during  periods  of  more  or  less  duration,  violent 
storms  of  snow,  of  which  the  consolidated  masses  have  at  certain  points  over- 
topped the  trees,  filled  up  valleys,  and  enshrouded  mountains,  the  cartli  for 
a  great  part  of  its  sui-face  presenting  an  immense  plain  over  Mhich  there 
reigned  but  one  season — winter. 

"  This  snow  has  consolidated  and  maintained  itself  throughout  a  vast  period 
of  time ;  at  this  hour  even  it  has  not  entirely  disapi)earcd,  we  sec  its  reumants 
iu  our  glaciers. 

"  It  was  the  melting  of  the  snow  of  the  plain  and  on  the  slopes  of  the  moun- 
tains which  produced  a  last  deluge.  But  before  this  deluge  swept  the  earth, 
it  is  possible  that  entire  families,  cs])ecially  of  the  herbivora— dei)rived  of  food, 
since  it  was  buried  under  that  icy  sheet — had  Ijcen  ainiiiiilatcd;  or  if  they  were 
not  suddenly  destroyed,  the  alteration  of  climate  would  have  arrested  their  re- 
production. One  can  comprehend  that  from  this  snowfall,  and  from  its  cou- 
tiimancc,  there  would  have  rcsidted  a  great  refrigeration  of  the  atmosphere 
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even  in  those  countries  which  the  storm  had  spared.  Thus  in  Prance,  where 
pabns  and  a  tropical  vegetation  iiourishcd  before,  by  reason  of  the  change  of 
temperature,  only  northern  plants  woiJd  be  produced,  or  those  which  we  see 
there  now. 

"  For  the  same  reason  the  animals  of  hot  cbmates  of  which  we  find  the  bones 
would  have  ceased  to  appear  there,  and  to  multiply.  It  might  be  objected  that 
the  cause  being  destroyed  and  the  snow  melted,  tlae  effect  ought  to  cease,  and 
the  temperatiire  to  retiu'n  to  what  it  previously  was.  Truly,  if  this  thaw  had 
been  universal ;  but  it  is  not  so,  witness  the  polar  ices  and  all  the  glaciers  of 
the  mountams;  witness  also  the  colder  aspect  of  ail  the  uppermost  strata  of  the 
earth, — a  reduction  of  temperature  which  may  have  dated  from  this  very 
cataclysm. 

"  What  would  tend  also  to  prove,  up  to  a  certain  point,  these  deluges  of 
snow  are  the  skeletons  of  mammoths  found  in  Siberia  ■\\'ith  their  Hesh.  Suffo- 
cating them  on  the  spot  at  the  moment  when  they  were  full  of  life,  that  snow, 
since  transformed  into  solid  ice,  could  alone  accomplish  such  a  result.  One 
can  comprehend,  too,  how  these  animals,  flying  from  the  sudden  and  violent 
storm,  were  arrested  by  the  sea,  and  when  entirely  covered  by  the  snow,  since 
frozen  and  hardened,  their  bodies  have  been,  so  to  speak,  eternalized,  for 
they  would  have  been  able  to  endure  for  millions  of  years  still  in  the  same  state,  if 
the  amelioration  of  the  temperature  or  some  fortuitous  circumstance  had  not 
brought  about  the  melting  of  the  ice  which  enveloped  them.  Hence  the  quan- 
tity of  their  bones  which  still  covers  Nova  Zembla  and  a  part  of  Siberia,  bones 
so  well  preserved  that  the  ivory  of  their  tusks  is  esteemed  nearly  equal  to  new. 
It  is  then  perhaps  at  the  bottom  of  some  glacier,  under  some  avalanche,  or  in  one 
of  the  enormous  blocks  of  polar  ice  that  we  shall  lind  antediluvian  man ;  and  it 
will  not  be  merely  his  bones  that  we  shall  see,  but  the  man  entire,  such  as  he  was 
when,  put  to  sleep  by  the  cold,  death  surprized  him,  and  the  icy  preserving 
winding  sheet  enveloped  him  lilve  a  fly  in  amber. 

"The  world  will  treat  this  as  a  revery;  but  how  many  fertile  foresights, 
which  our  fathers  had  treated  as  fables,  have  been  realized  ?  How  many  others 
rejected  in  our  incredulity  will  be  manifest  truths  to  our  descendants  ?  Leav- 
ing here  the  s])eculative,  and  returning  to  the  positive,  we  regard  this  deluge 
of  snow  as  the  result  of  a  sudden  cause  which  has  not  yet  entirely  ceased. 
The  polar  ices  and  our  glaciers  date  not  from  the  creation  of  the  globe, 
and  many  ages  have  ela]3sed  before  the  earth  received  these  icy  showers. 
Moreover,  at  the  end  of  the  snowy  cataclysm,  and  even  after  tlie  great 
lireakhig  up  of  the  ice  and  the  deluge  which  followed  it,  the  alaciers  were 
more  considerable  and  extended  much  farther  than  in  our  time.  Blocks  of  ice 
broken  out  by  the  waves  and  from  seas  remote  floated  within  sight  of  our 
coasts.  Stranded  by  the  tempest,  or  by  the  heaving  of  the  waves,  they 
covered  entire  regions  even  in  the  temperate  zone.  In  their  melting  they  have 
left  on  the  soil  those  masses  of  granite,  of  sandstone,  and  other  rocks  which 
arc  cvMcdi  erratic  blocks ;  masses  too  ])onderous  to  have  been  brought  where 
we  now  find  them  by  the  effort  of  a  mere  current  of  water. 

"The  position  alone  of  these  blocks  would  prove  that  they  had  been  placed 
there  not  by  a  simple  horizontal  impulsion,  but  by  a  pcrneudicular  action,  that 
is  to  say,  by  a  successive  sinking,  or  a  movement  from  aoore  to  below. 

"  Placed  in  the  interior  of  the  iceberg,  or  perhaps  on  its  surface,  each  block, 
in  proportion  as  the  ice  melted,  sunk  nearer  to  the  ground  or  upon  another 
block  which  before  it  had  taken  there  its  erect  position.  It  is  then  on  the  soil, 
or  on  the  first  sunken  block  that  the  second  finds  a  basis  where  we  now  see  it, 
as  upon  a  pedestal. 

"  One  knows  not  otherwise  how  to  explain  these  superpositions  of  stones, 
for  no  human  force  could  have  raised  them,    and   one  caunot  comprehend 
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liow  it  could  be  done  Ijy  a  current  of  water,  hcwevcr  powerful  it  may  be 
supposed.     A  torrcut  overtlu'ows  bat  does  not  ])ile  uji. 

"  One  sees,  then,  torn  off  at  their  base  by  the  weight  of  snow,  these  rocks 
precipitated  from  the  mountains  in  their  icy  envelope,  launched  afterwards 
iuto  the  sea  by  the  waves  and  torrents  or  by  their  own  impulsion,  driven  by 
the  winds  and  currents  from  ocean  to  ocean,  just  as  the  polar  icebergs  still 
are.  These  have  been  carried  towards  the  coasts,  and  afterwards  by  the 
irruptions  or  conflux  of  the  seas  tlu'own  over  the  interiors  of  the  lands.  There, 
when  tlieir  icy  veliicle  has  disappeared,  they  were  dropped  on  the  soil  where  we  sec 
t  lieni  at  this  hour,  demanding  of  us  why  they  are  there  when  no  other  analogous 
production  shows  itself  either  in  the  vicinity  or  even  in  the  same  region. 

"If  we  admit  the  carriage  of  these  granite-blocks  and  others  by  ice,  there  is 
still  greater  reason  for  recognizing  the  possibility  that  the  smaller  bodies, 
bones,  and  debris  l)elonged  originally  perhaps  to  latitudes  very  remote. 

Altliough  we  can  not  conciu-  in  the  very  speculative  view  set  forth  iu  it, 
nevertheless,  M.  Eoucher  de  Pertlies'  third  chapter  "  on  the  affinities  of  form 
and  use  of  the  stones  called  '  celts'  of  all  epochs  and  of  all  countries,"  is  one 
of  considerable  interest.  Here  he  justly  observes  tliat  what  has  mainly 
prevented  their  study  being  seriously  taken  up  has  been  the  want  of  books 
upon  the  subject.  "If  some  ancient  authors,"  he  says,  "have  spoken  of  them, 
it  is  incidentally,  and  without  attaching  any  great  importance  to  their  origin, 
or  saying  a  M"ord  about  the  circumstances  of  their  discovery,  or  the  place 
whence  they  have  come.  In  none  of  the  States  of  Eui-ope,  except  Denmark 
and  Sweden,  have  I  seen  any  collection  of  them  which  deserves  that  title.  The 
objects  exposed  in  om-  museums  without  any  certificates  of  their  origin,  may 
contribute  to  tlie  ornament  of  a  gallery,  but  not  to  the  progress  of  science. 
Isolated  thus,  they  tell  us  nothing  of  the  history  of  men,  nor  of  their  first 
steps  upon  the  earth. 

"  I  have  endeavoured  to  avoid  this  reproach  of  isolation  or  doubtful  origin  by 
not  admitting  as  typical  a  single  fragment  of  Mhich  the  circumstances  were  not 
perfectly  reliable,  and  which  was  not  accompanied  by  a  sample  of  the  earth 
whence  it  came. 

"  That  which  strikes  us  at  once  in  these  thousands  of  worked  flints  from  all 
parts  of  the  world  is  their  general  likeness.  Gathered  from  the  turf-pits  of 
the  Somme  or  the  marshes  of  Sweden,  Denmark,  or  Greenland,  they  resemble 
each  other  so  much  that  one  would  think  they  were  made  by  the  same  Mork- 
men.  Moreover,  between  these  productions  of  the  north  and  south,  between 
these  industrial  essays  of  nations  separated  by  the  seas,  there  is  a  striking 
resemblance,  which  becomes  more  apparent  as  the  objects  are  larger  and 
simpler. 

"  ^^'llcn  one  reflects  upon  it,  this  does  not  differ  from  that  Mhioh  daily  ])asse3 
under  our  eyes.  Children  in  every  country  have  the  same  delights  and  tlie 
same  desires — hence  even  the  same  playthings.  If  they  have  not  got  them, 
they  invent  them  and  make  them. 

"  Thus,  too,  the  primitive  peoples — those  great  children  of  Nature — have 
acted :  all  had  the  same  weapons  because  they  had  the  same  passions.  Every- 
wlicre  alike  is  it  tiiat  with  a  club,  a  stake,  or  a  sharpened  stone,  men  have 
begun  to  kiU  each  other  when  they  have  thought  that  theii'  hands  were  not 
sufficient. 

"  Everywhere,  too,  similar  wants  have  necessitated  similar  tools  and  utensils. 
Knives,  vases,  combs,  spades,  bows,  lu'rows,  fish-hooks,  liave  been  simultaneously 
invented  by  peoples  without  communication  with  each  other. 

"  Not  oiily  have  these  races  liad  need  of  arms,  houseliold  goods,  and  tools,  but 
they  required  also  finery,  idols,  amulets,  talismans,  and  ornaments,  and  lastly,  com- 
memorative signs,  which,  substituted  for  word  and  gesture,  took  the  place  of 
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iiguvos  aud  writing  ;  for  there  is  uo  tribe  so  poor,  so  brutal,  so  little  advanced 
as  entirely  to  do  witliout  them. 

"  It  is  to  the  collecting  of  these  signs,  in  bringing  them  together  and  com- 
)5ariug  them,  that  I  have  specially  devoted  myself.  Before  arranging  a  manu- 
factured flint  in  the  class  of  types,  I  have  assured  myself  that  this  type  was 
met  with  in  various  localities.  A  single  example  was  no  proof ;  I  only  admitted 
those  of  which  I  had  assembled  a  certain  number  of  like  examples. 

"We  distinguish  amongst  the  drawings  which  I  have  given  the  flint 
types  or  characters  from  those  which  are  not.  Since  my  last  publication  I  have 
augmented  the  number  of  these  characters,  which  now  exceeds  that  of  the 
letters  of  our  al])habet.  That  I  may  be  forgiven  for  this  comparison,  it  is  not 
so  hazardous  as  it  seems ;  for  in  these  hieroglyphics  of  stone  I  believe  I  have 
seen  a  revealing  of  the  primitive  writing,  aud  the  original  means  of  transnutting 
thought  beyond  s)>eech. 

"  I  have  searched  closely  for  the  key  to  this  language  of  stones  ;  but  for  a 
much  longer  time  was  that  of  the  hieroglyjihics  asked  of  ancient  Egypt,  and  it 
is  only  in  our  days  that  Champollion  found  it.  We  do  not  despair,  then,  of 
arriving  at  the  explanation  of  these  antediluvian  signs.  Less  numerous  and 
less  complex  than  the  Egyptian  and  Assyrian  hieroglyphics,  they  ought  to  be 
of  easier  solution. 

"  Resuming  our  preceding  subject,  we  say  these  signs  exist,  that  is  certain ;  that 
they  are  also  the  work  of  men  cannot  be  doubted ;  and  that  they  are  not  the  re- 
sult of  a  simple  caprice  is  proved  by  their  number  and  their  constant  analogy. 

"  If  they  be  the  work  of  men,  and  a  work  repeated  from  generation  to  gene- 
ration, the  work  must  have  had  an  object  and  an  application.  The  primitive 
men  would  have  been  more  simple  and  moie  ignorant  than  we  are — that  is  to 
say,  would  have  had  less  experience,  fewer  topics  of  remembrance,  fewer  terms 
of  comparison,  and  hence  embracing  fewer  and  less  profound  ideas ;  but  they 
were  not,  any  more  than  ourselves,  wanting  in  sense,  nor  would  they,  any  more 
than  wc  would,  take  trouble  for  nothing — that  is  to  say,  without  any  object  or 
any  need.  If  they  have  made  signs,  if  they  have  made  them  in  great  numbers, 
it  is  because  they  were  useful. 

"  Now  if  it  were  neither  as  trinket  nor  utensil,  it  follows  that  it  was  as  a  means 
of  being  understood — as  an  intellectual  or  religious,  representative  or  com- 
memorative sign — a  sign  materializing  a  thouglit,  rendering  it  palpable — in 
short,  representing  a  divinity  like  our  idols,  a  value  like  our  money,  or  a  vcv- 
petuation  like  our  writing. 

"  Of  all  these  versions,  whichever  we  may  adopt,  one  can  but  see  in  tliese 
types  of  stone  the  result  of  a  thought,  the  desire  to  transmit  it,  and  to  render 
it  cndiu'ing. 

"  If  these  signs  arc  ranged  in  a  certain  order,  if  in  their  diversity  they  have 
amongst  themselves  similarity  of  material,  size,  make,  or  workmanship,  it  will 
be  still  more  diflieult  to  doubt  that  by  their  rclationshi])s  it  may  not  have  been 
wished  to  extend  and  complicate  the  idea — that  is  to  say,  to  create  ])hrases  by 
the  combination  of  words,  and  of  pages  by  the  linking  together  of  phrases  ?■ 

Writing,  such  as  civilized  peoples  understand  and  jiracticc  it,  is  a  science; 
but  this  science,  so  comjjlex  now,  has  not  always  been  so ;  like  every  otlier 
created  tiling  it  has  had  its  beginning.  This  beginning  has  been  simple,  as  it 
is  still  amongst  savages ;  for,  I  repeat  it,  I  do  not  believe  that  any  are  so  abso- 
lutely unlettered,  ignorant,  or  unintelligent  as  not  to  have  any  scripture  what 
ever.  Is  there  amongst  ourselves  a  man  reputed  to  know  neither  how  to  read 
or  write  that  has  not  his  own  ?  Ask  this  clown,  this  mechanic,  this  labourer — 
he  writes  his  accounts  in  his  own  manner,  but  he  ivrites  them. 

"  So  also  all  the  burrowing  peoples  ;  they  write  on  the  sand,  on  the  trees,  on 
the  rocks.     It  is  thus  that  they  indicate  their  meeting  places  for  war,  for  the 
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chase,  of  love,  or  of  holiday.  By  conveutioual  signs  they  amiouucc  to  their 
IVieuds  their  victories  or  their  defeats,  the  uumber  of  their  killed  and  of  their 
prisoners.  By  tiie  number  or  the  form  of  the  stones  placed  on  his  sepulchre 
they  explained  the  name,  the  quality,  the  exploits  of  a  defunct  chieftain. 
While  alive  he  had  made  them  write  them  on  his  body  by  means  of  tattooing, 
wliieh  is  less  a  mere  ornament,  as  it  has  so  long  been  thought,  than  the  bio- 
graphy of  the  man  and  of  his  ancestors. 

"  These  traces  drawn  upon  the  earth,  these  trees,  these  rocks,  these  stones 
placed  in  certain  order  or  grouped  in  varied  number,  such  was  the  first  writing 
of  these  antediluvian  peoples.  Men  like  us,  those  first-born  made  that  which 
we  have  made  since.  As  their  ideas  enlarged  and  complicated  themselves  they 
con\plicated  also  the  means  of  communieatiug  them ;  their  signs  became  more 
varied,  more  complex,  more  moveable.  Not  finding  everywhere  these  signs  or 
tlie  material  proper  to  fabricate  them,  they  carried  them  with  them.  It  is  thus 
that  the  Romans  carried  with  them  then-  peuates  and  their  household-gods. 
Some  Asiatic  and  African  nations  still  do  the  same ;  their  relics  and  their  gods 
are  the  characters  of  their  tongue.  With  us  also  has  not  each  saint  his 
symbol  ? 

"  If  each  individual  or  head  of  a  family  had  had  only  those  signs  which  belonged 
to  himself  they  would  have  been  understood  by  those  around  him,  as  his  wife 
and  his  children,  but  he  could  not  have  eoinmunicated  with  his  neighbour.  He 
had,  then,  besides  these  special  signs,  or,  if  you  please,  this  household  lan- 
guage, general  signs  intended  for  all.  Hence  the  analogy  of  types  from  dis- 
tances so  great  and  in  countries  so  different.  They  have  been  introduced 
as  men,  becoming  more  numerous,  spread  out  from  the  cradle  of  their  fore- 
fathers." 

It  is  thus  our  French  author  has  let  his  imagination  have  play,  and  persuaded 
himself  that  he  has  found  out  the  characters  which  constituted  the  first  and 
universal  material  language.  We  cannot  say  that  on  this  point  our  faith  is 
great  in  the  accuracy  of  M.  de  Perthes'  conclusions,  but  his  speculations  are 
suggestive;  and  we  have  more  than  once  turned  our  thoughts  from  these 
ethereal  theories  to  those  great  monoliths  (of  which  the  so-called  Druid  stones 
and  Druid  circles  in  our  own  lauds  are  examples)  that  are  found  seemingly  distri- 
buted nearly  all  over  the  world,  presenting  in  regions  far  apart  from  each  other 
remarkably  similar  characters ;  —everywhere  massive ;  of  local  material ;  of  the 
simplest  workmanship;  everywhere  older  than  every  other  architectural  erection ;_ 
every^diere  of  unknown  origin ;  and  everywhere  with  the  strongest  marks  of 
tlie  highest  antiquity.  Is  it  possible  these  may  be  the  venerable  monuments 
of  the  first  wandering  nations  ?  I  know,  of  course,  the  opinions  of  our  best 
antifiuarics  on  British  monuments  of  this  class ;  but  I  am  by  no  means  per- 
suaded of  their  sepulchral  origin,  still  less  that  many  of  them  have  ever  been 
covered  by  mounds  of  earth.  Not  a  stone,  nor  a  coin,  nor  a  relic  of  any  kind 
has  ever  been  discovered  in  or  near  tliem  that  could  give  a  datum  to  their  erec- 
tion. And  the  situations  in  which  they  are  placed  are  very  remarkable  and 
different  from  those  usually  selected  for  bimal-mounds,  or  barrows. 

I  think  there  is  no  point  bearing  on  these  remarkalile  tliscoveries  of 
stone-weapons  which  should  not  be  thoroughly  considered  before  rejection. 
From  the  wildest  theories  at  this  moment  we  may  be  led  to  the  discovery  of 
important  facts. 

The  way  in  which  INI.  Boucher  de  Perthes  accounts  for  the  great  number,  in 
certain  localities,  of  these  flint  objects  is  singular  and  fanciful,  and  the  passage 
is  worth  transcribing. 

"Any  one  visiting  me  may  count  them  by  tliousands,  and  yet  I  have  kept 
only  those  which  presented  "^  some  interest.  From  those  beds  which  I  have 
called  "Celtic"  I  have  seen  them  drawn  in  barrows  to  metal  the  neighbouring 
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i-oads  :  one  would  liavc  tliouglit  a  shower  of  them  liad  fallen  from  the  sky.  I 
have  explained  this  by  the  passage  of  an  army,  of  which  each  warrior  would 
believe  himself  under  the  obligation  of  tlu-owiug  one  of  these  stones,  more  or 
less  worked,  on  the  sepulchre  of  a  cliief,  or  on  the  place  where  he  had  been 
killed.  And  the  multitude  of  signs  is  only  a  small  part  of  those  that  existed, 
for  all  those,  the  material  of  which  was  woody,  soft,  or  soluble,  have  dis- 
appeared." 

Resuming  the  previous  topic,  M.  de  Perthes  concludes  his  chapter  with  the 
following  remarks  : — 

"  Icebergs  floating  from  one  sea  to  another  will  explain  not  only  the  pre- 
sence of  rocks  and  of  minerals  in  countries  where  there  exists  neither  quarry 
nor  vein  of  them,  but  also  the  mysteries  of  spontaneous  vegetation,  or  the  sudden 
appearance  of  beiugs  previously  unknown.  Bulbs,  grain,  germs,  eggs,  chrysa- 
lides, and  larvfe  even,  protected  by  those  walls  of  ice,  braving  all  temperatures, 
all  shocks,  all  contacts,  could  they  not  preserve  almost  indefinitely  their  vital 
power  and  their  productive  vii'tue  ?  Have  there  been  made  in  this  respect  all 
possible  experiments,  and  is  it  known  up  to  what  point  ice  is  the  protector  of 
life  ?  Snow,  is  it  not  so  ?  Ai'e  there  not  numerous  vegetables  and  even 
animals  that  it  defends  fi'om  the  destruction  which  would  be  bi'ought  upon 
them  hy  the  sudden  variatious  of  the  atmosphere  ?  Does  even  the  most  uitense 
frost  kill  certain  creatures  ?  No ;  and  frogs  frozen  to  the  extent  that  there 
limbs  break  like  glass  have  been  re-animated  by  a  gradual  transition  from  this 
excessive  cold  to  a  moderate  temperature.  In  our  ponds  are  there  not  fish 
and  insects  seized  by  the  ice,  which,  seemmgly  dead,  revive  in  the  spring  ? 

"  One  ought  also  to  look  at  the  question  under  its  purely  geological  relations, 
and  decide  if  the  ideas  that  I  have  mooted  on  the  transport  of  erratic  blocks 
by  floating  icebergs  could  not  be  applied  to  the  formation  of  certain  banks  or 
deposits.  That  would  inform  us  how  these  woi-ked  stones  are  to  be  found  on 
pomts  very  far  from  those  whence  they  had  come. 

" After  the  necessary  investigations  on  the  movement  of  the  glaciers  of  the 
Alps,  on  the  augmentation  or  the  reduction  of  theu*  masses,  could  we  not 
establish  some  calculation  as  to  the  greater  or  less  antiquity  of  the  last  great 
invasion  of  the  snows,  and  of  the  inundation  which  would  have  resulted  from 
their  sudden  or  gradual  melting  ?  If  a  part  of  our  rivers  were  fed  by  the 
draining  of  snow-water,  it  is  evident  that  the  mass  of  the  waters  of  these 
rivers  ought  to  have  decreased  with  the  diminution  of  the  fall  of  snow. 
Everything  tends  to  show  that  water-courses,  at  present  hardly  navigable,  have 
been  deep  rivers.  Our  largest  European  rivers,  if  one  judge  by  the  extent  of 
their  valleys,  which  in  their  entireties  ought  to  be  their  ancient  beds,  had  thus 
ten  times  more  water  than  now-a-days.  This  rcdiiction  has  been  attributed 
to  the  destruction  of  forests,  which  certainly  ought  to  go  for  sonu'thmg;  but, 
according  to  my  ideas,  the  decrease  of  the  mass  of  snows  has  contributed  uuieh 
more  to  tliis  result.  Lastly,  why  does  less  snow  fall  than  formerly  ?  These 
deluges  of  snow,  are  they  periodical  ?  Should  we  sec  again  some  day  the 
earth  rc-eovered  with  this  windiug-shect,  that  for  ages  to  come  would  throw 
it  into  a  sleep  of  death  from  which  it  woidd  only  be  drawn  by  another  watery 
deluge,  would  tliis  deluge,  by  its  fecundating  oose,  restore  to  it  its  vegeta- 
tive neat,  and  its  first  fertility  ?     Great  questions. 

"  Without  seeking  to  read  the  future,  let  us  profit  by  what  we  have  under 
our  eyes  to  enlighten  the  past,  and  let  us  not  reject  the  light  which  wc  have." 

(To  be  continued.) 
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O:^  THE  OSSIFEROUS  CAVERNS  AT  ORESTON. 

By  Henry  C.  Hodge. 

(Continued  from  i)a(jc  344,  lol.  iii.) 

In  concludiu:^  this  paper,  allow  me  to  remark  that  if  the  deduci  ions  to  which 
I  have  arrived  be  correct,  some  data  will  have  been  afforded  for  explaining, 
through  the  agency  of  analogous  chemical  changes  and  their  resulting  products, 
tlie  cause  of  some,  at  least,  of  the  various  distinctive  characters  presented  by 
those  rocks  which  constitute  that  portion  of  the  earth's  siu'face  formed  from 
the  decomposition  of  previously  existing  rocky  masses.  I  will  not,  however, 
take  up  your  time  with  any  lengthy  arguments  to  strengthen  my  position  in 
such  a  mamier,  but  will  merely  attempt  to  give  a  very  brief  description  of  what 
I  conceive  we  may  not  mireasonably  infer  has  taken  place  during  past  ages  of 
the  world's  history,  remarking  on  the  various  geological  formations  in  the 
general  order  of  their  occurrence ;  and,  firstly,  I  would  direct  attention  to  the 
important  bearing  the  chemical  changes  described  may  be  presumed  to  have  on 
the  solution  of  tlie  question  as  to  the  geological  equivalence  of  the  Old  Red 
Sandstone  rocks  of  Scotland  to  those  of  our  Devonian  era.  I  have  before 
adverted  to  the  occurx-ence  of  red  sand  in  a  decomposed  slaty  seam  of  the 
Plymouth  limestone,  and  would  add  that  such  red  sand  is  a  frequent  result  of 
the  decomposition  of  its  dolomite,  and  that  sandy  beds  of  a  similar  kmd  are 
also  not  uufrequent  in  the  limestone  itself.  If  we  call  to  mind  the  fragmentary 
condition  of  the  fossils  of  the  Old  Red  Sandstone  strata,  it  may  not  oe  consi- 
dered unrcasouable  to  suppose  that  they  have  been  formed  from  the  decom- 
position of  rocks  similar  to  those  of  our  Devonian  limestones,  in  which  iron 
jiyrites  was  much  more  abundantly  distributed.  If  this  be  true,  there  must 
have  been  generated  at  this  period  an  enormous  quantity  both  of  carbonic  acid 
and  of  sulphate  of  hme — the  former  no  doubt  required  for  the  sustenance  of 
the  luxuriant  vegetation  of  the  succeeding  coal  period,  and  a  most  active  agent 
in  producing  similar  chemical  changes  to  those  I  have  just  now  endeavoured 
to  explain — and  the  sulphate  of  lime,  under  the  reacting  influence  of  the 
organic  matter  (assisted  by  the  high  temperature  of  that  period),  being  changed 
to  sulphide  of  calcium,  and  simultaneously,  through  the  influence  of  the  car- 
])onic  acid,  agam  becoming  resolved  into  carbonate  of  Lime — changes  still 
traceable  in  the  waters  of  the  present  day.  At  the  same  time,  too,  with  the 
formation  of  this  carbonate  of  lime,  and  the  presence  of  such  large  amounts  of 
carbonic  acid,  it  is  reasonable  to  conclude  that  the  waters  miglit  be  charged 
with  other  salts  and  carbonates  (together  with  alkaline  chlorides,  from  tlicir 
solvent  action  on  the  suljstance  of  decaying  plants),  viz.,  bicarbonatcs  of  iron 
and  magnesia  with  those  of  lime,  such  dei)ositmg  with  admixed  clayey  nmd  : — • 
rirstly,  tliose  valuable  argUlaceous  carbonates  of  iron  of  the  coal  measures, 
and  the  immense  excess  of  carbonic  acid  contributing  to  undermine  the  founda- 
tions of  the  rocks,  and  intcrstratify  them  with  the  coal ;  after  this  depositing 
tlie  mountain  limestone,  and  the  resulting  fluid  from  these  products  readily  to 
be  obtained  from  the  decomposition  of  ])yritcs,  now  form  beds  of  gj-psum,  and 
witii  sand  the  New  Red  Sandstone,  and  the  rcmainiug  waters,  now  almost 
divested  of  their  lime,  proceed  to  dolomize  the  submarine  calcareous  rocks, 
effacing  thu.s  in  part  flic  record  of  their  first  existing  organisms, 
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Here  allow  me  to  remark  that  gypseous  deposiis  happening  to  possess  a  more 
than  very  slight  degree  of  solubility,  would  uot  entirely  suik  in  passing  from 
the  base  of  decomposing  limestone  fissures,  and  there  would  be  formed  layers 
of  fresh  water  on  the  now  coneentrated  salt  (a  truth  still  noticeable  at  sea), 
and  the  supply  of  gypsum  yet  going  on  whilst  evaporation  from  the  surface  of 
the  fluid  layers  still  proceeded,  there  would  thus  be  formed  beds  of  rock  salt 
which  alternate  wdth  gypsum. 

During  the  progress  of  these  changes,  abundant  herds  of  chambered  nautili 
and  other  cephalopods  are  sporting  in  the  quiet  waters;  and  whilst  the  atmos- 
phere is  now  becoming  purified  for  the  reception  of  air-breathing  birds  and  rep- 
tiles, the  traces  of  whose  footprints  on  the  sands  are  even  undisturbed  by  the 
gently  rippling  waters,  the  truly  igneous  rocks  are  on  the  eve  of  pouring  forth 
their  lavas,  which  (as  Fownes  has  shown)  contam  phosphoric  compounds,  these 
being  more  abundantly  required  for  the  purposes  of  the  seed-producing  plants 
and  the  supply  of  bone ;  and  whilst  the  reptiles  of  the  Lias  are  by  such  dis- 
turbing causes  frequently  destroyed,  and  the  delicately  sculptured  trilobites 
have  entirely  disappeared,  the  agitated  waters,  charged  with  our  bicarbonates, 
deposit  oolitic  rocks,  by  reason  of  the  numerous  shifting  grains  of  sand.     Just 
before  the  close  of  these  commotions  there  may  be  remarked  another  change, 
resulting  probably  (as  may  be  clearly  shown  from  causes  now  operating  in  the 
mineral  veins  of  Cornwall  and  elsewhere),  from  the  accidental  presence  of  fluo- 
rides in  our  decomposing  limestone  strata  (comparable,  perhaps,  to  those  of 
Derbyshire  with  veins  of  fluor-spar),  green  compounds,  differing  from   mere 
siliceous  sand,  and  somewhat  allied  in  composition  to  chloritic  rocks,  mingling 
their  contents  with  the  settling  products.     And,  now  again,  there  is  a  period 
of  rest,  and  whilst  the  draining  of  an  upraised  or  still  existing  westward  con- 
tinent is  pouring  forth  torrents  of  clayey  mud,  our  bicarbonates  deposit  chalky 
rock,  which,  with  the  immensely  numerous  remains  of  microscopic  shells  and 
corals,  cover  the  ocean's  bed,  and  at  intervals  in  which  organic  forms  arc 
favourably  found  for  nucleus,  there  are  formed  on  it  siliceous  nodules,  in  a 
manner  similar  to  that  in  which  the  fossil  stems  of  trees  silicify,  and  compara- 
ble in  this  respect  with  the  sejitaria  from  our  shales  and  ironstone  nodules  from 
the  Gaidt.     Changes  still  go  on,  and  dming  these  there  forms  a  separating  gulf 
between  our  Gaulish  neighbours  and  ourselves,  and  at  the  same  time  sink  the 
basin-shaped  foundations  for  their  capitals,  and  where  these  now  stand,  strange 
pachyderms,  huge  snakes  and  crocodiles  in  groves  of  palms,  with  monkeys,  have 
their  sway ;  but  by-and-bye  pouring  forth  of  rivers  charged  with  sulphuric  acid 
from  the  decomposing  iron  pyrites  of  the  rocks,  and  similar  to  the  so-called 
"  vinegar  river"  of  Columbia,  at  the  present  time,  rushing  with  violence  into 
these,  react  upon  their  loose  calcareous  strata,  decompose  their  shells,  and  over- 
throwing the  adjacent  banks,  bury  their  mammals  in  a  gypseous  mass,  dislocat- 
ing their  fragile  skeletons,  and  often  leaving  only  parts  of  them.     To  such  suc- 
ceed still  more  gigantic  pachyderms,  and  very  soon  mammoths,  rhinoceroses,  and 
liippopotami,  our  varied   mammals  of  the  caves,  with  lions,  bears,  hya'uas, 
wolves,    the  machairodus,  and  other   flesh-consuming   animals  fitted  to  cope 
with  them,  hold  their  reign ;  but  all  this  while  an  elevating  action  (perhaps 
resulting  from  the  same  causes  that  nvcrwhehned  1  lie  ancestors  of  these  pre- 
daceous   tyrants),   has  l)een  in  operation,   raising  whole    mountain   chains — ■ 
tlic  A1])S,    and  Pyrenees,  Carpathians,   Jliiualayas — having  their  lofty   peaks 
crowned  with  the  nummulitic  limestones,  and  to  this  again  succeeds,  through 
chemically  undermining  influence  upon  the  rocks,  a  period  of  swift  depression, 
during  which  the  crags  were  formed  through  stormy  Maters  lashed  into  fury  by 
tlic  raging  winds,  commencing  now  to  change  and  modify  the  tainted  air,  and 
fit  it  for  the  dwelling  of  a  future  human  race. 

But  during,  and,  indeed,  before  this  time,  tlie  smouldering  voleanos  have 
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bceu  pouring  forth  their  sulphur,  aud  meteoric  stones  (found  by  Berzelius 
and  others  to  contain  two-thirds  at  least  of  all  the  elements)  fall  fre- 
quent to  the  earth  ;  the  actively  combining-  oxygen  forms  with  these  products 
sulphate  of  iron,  staining  red  the  cra^,  and  in  our  oldest  rocks  deposit  miuera 
veins  and  beds  of  tin  ;  the  oxygen  ^sorbed,  reducing  action  now  ensues,  aud 
the  metallic  salts  of  copper,  iron,  silver,  lead,  and  zinc  form,  in  the  veins  of 
various  geologic  age,  metallic  sulphide,  just  in  the  order  of  their  ditfering  solu- 
bility or  disposition  for  each  other ;  last  of  all,  the  noble  jnetals  platinum  and 
gold,  refusing  to  combine  with  such  as  these,  are  found  in  di'ifted  sands  with 
the  more  ancient  streams  of  tin. 

But  now  the  elemental  strife  increases,  some  of  the  openings  to  our  caves  are 
closed,  bone  breccias  are  formed,  the  glacial  or  boulder-drift  and  clay  conceal 
the  mouths  of  others,  and  at  length  the  earth  is  without  form  and  void,  the 
waters  gain  the  mastery,  and  over  them  in  darkness  moves  alone  the  Spirit  of 
their  Great  Creator, 


PROCEEDmGS  OF  GEOLOGICAL  SOCIETIES. 

Geological  Society  of  London. — January  IS,  1860. 

1.  "  Notice  of  some  Sections  of  the  Strata  near  Oxford."  By  John  Phillips, 
M.A.,  LL.D.,  F.KS.,  Pres.  G.S.  &c. 

Prom  the  Yorkshire  coast  to  that  of  Dorset,  evidence  of  unconformity  be- 
tween the  Oolitic  and  the  Cretaceous  strata  is  readily  observed.  This  is 
especially  seen  in  the  neighbourhood  of  Oxford,  where  it  is  difficult  to  trace 
out  correctly  the  limits  of  the  Lower  Cretaceous  beds.  The  Oolitic  rocks 
having  been  deposited  whdst  the  relative  position  of  the  land  and  sea  was  being 
changed,  many  of  the  deposits  are  subject  to  local  limitation ;  thus  the  Coral- 
line, Oolitic,  and  the  Calc-grit  die  out  rapidly,  and  the  Kimmeridge  Clay  comes 
to  rest  on  the  Oxford  Clay.  It  is  on  the  denuded  surface  formed  by  these 
irregular  beds  that  the  Lower  Cretaceous  beds  have  been  laid  down.  Prom 
their  close  propinquity,  the  sand-beds  of  dilfereut  ages  are  scarcely  to  be  de- 
fined as  Oolitic  or  Cretaceous,  aud  the  occurrence  of  fossils  only  can  secure 
their  distinction. 

At  Culham,  near  Oxford,  a  clay-pit  is  worked,  which  presents  at  tlie  top 
three  feet  of  gravel ;  next  about  twenty  feet  of  Gault  with  its  peculiar  fossils  : 
then  nine  feet  of  greenish  sand,  with  a  few  fossils ;  and  lastly,  twenty-three 
feet  of  Kimmeridge  Clay,  with  its  peculiar  Ammonites  and  other  fossils.  The 
intervening  sand  contains  Peclen  orbicularis  (a  Cretaceous  fossil),  Thracla 
dcpressa,  Cardlum  striatutu/ii,  aud  an  Ammonite  resembling  one  found  in  the 
Kinuueridge  Clay.  Altliough  this  sand  at  first  sight  resembles  and  yields  a  fussd 
found  in  the  Lower  Greensand,  yet  it  is  probably  more  closely  related  to  the 
Kinmieridge  Clay.  In  the  railway-section  at  Culliam,  the  Kimmeridge  Clay 
is  overlaid  by  a  saud  equivalent  to  that  of  Shotover  ildl;  whilst  the  Gault, 
which  lies  ou  it  uuconformably,  with  that  of  the  clay-pit.  At  Toot  Baldon 
also,  though  Lower  Greensand  probably  caps  the  hdl,  yet  an  Oolitic  anunonite 
was  found  on  the  eastward  slope  of  the  hill,  in  a  ferruginous  sand,  lying  con- 
formably on  the  Kinuneridge  Clay.  Prom  these  and  otiicr  instances  the  dilh- 
cidty  of  mapping  the  country  geologically  may  be  shown  to  be  very  great. 

2.  "  On  the  Association  of  the  Lower  ^lenibcrs  of  the  Old  Red  Sandstone 
and  the  Metamorphic  Rocks  on  the  Southern  Margin  of  the  Grampians."  By 
Prof.  R.  Harkucss,  P.R.S.,  P.G.S. 

The  area  to  which  this  paper  referred  is  the  tract  lying  between  Stonehaven 
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and  Strathearn,  including  tlic  south-eastern  flanks  of  the  Grampians  for  about 
two-thirds  of  their  course.  Metamorpliic  rocks,  trap-rocks,  the  Lower  and 
Middle  members  of  the  Old  lied  Series  (the  former  being  sandstone,  and  the 
latter  conglomerate),  are  the  constituent  rock-masses  of  the  district,  and  give 
it  its  peculiar-  physical  features.  The  mode  in  which  these  rocks  are  associated 
is  well  exhibited  in  the  section  on  the  coast  (at  Stonehaven),  and  in  the  several 
sections  in  the  interior  where  streams  lay  bare  the  rocks.  Sections  at  Stone- 
haven, Glenburnie,  Strathfinlass,  North  Esk,  West  Water  of  Lithnot,  Cruick 
Water,  South  Esk  and  Prosen,  Blairgowrie,  Dunli.cld,  Strathearn,  and  Glen- 
artney,  were  described  in  detail. 

Agamst  the  nearly  vertical,  but  somewhat  north-westerly  dipping,  meta- 
morphic  schists  (which  sometimes  include  conformable  limestones),  come  purple 
flagstones,  but  usually  separated  from  them  by  trap-rocks,  having  the  same 
strike.  These  flagstones  pitch  to  the  south-east,  but  retain  a  high'imgle  away 
from  the  schists,  and,  in  many  places,  are  intercalated  with  beds  of  traj). 
Tlie  lower  purple  flagstones  are  unfossiliferous  ;  but  higher  up  tracks  of  Crus- 
taceans (Protichnites)  have  been  discovered  by  the  Kev.  H.  Mitchell.  The 
grey  fossiliferous  flagstones  of  Forfarshire  succeed,  still  with  a  steep  dip. 
Conglomerates  succeed,  in  beds  having  a  less  iuclinatiou,  gradually  becoming 
more  and  more  horizontal  as  they  reach  the  low  country. 

The  axis  of  the  elevation  of  the  Grampians  thus  appears  to  be  along  their 
southern  margin,  and  to  be  marked  by  the  trap-rocks  separating  the  meta- 
morphic  schists  and  the  purple  flagstones  of  the  Old  Red  series,  and  giving  the 
latter  their  general  south-easterly  dip.  As  the  metamorphic  rocks  of  the  Gram- 
pians have  not  yielded  any  fossils,  their  relation  to  the  other  old  rocks  of 
Scotland  is  difficult  to  determine. 

3.  "On  the  Old  Red  Sandstone  of  the  South  of  Scotland."  By  Archibdd 
Geikie,  Esq.,  E.G.S.,  of  the  Geological  Survey  of  Great  Britain. 

This  paper  was  the  result  of  a  series  of  explorat  i(ms  carried  on  at  intervals 
from  Girvan  to  St.  Abb's  Head.  The  first  part  related  to  the  geology  of  the 
border-district  of  Lanark  and  Ayr,  near  Lesmahagow.  The  Silurians  and 
Lower  Old  Red  sandstones  of  that  district,  as  formerly  pointed  out  by  Sir 
Roderick  Murchison,  form  one  consecutive  series.  They  are  traversed  by 
great  numbers  of  felstone-dykes,  and  are  disposed  in  longitudinal  folds,  ranging 
from  north-east  to  south-west,  the  Silurian  strata  forming  the  axis  of  each 
anticline.  Both  series  are  overlaid  unconformably  by  Carl)oniferous  strata 
l)elonging  to  the  horizon  of  the  Mountahi  Limestone  group  of  Scotland.  The 
features  of  this  unconformity  are  well  displayed  all  round  Lesmahagow,  where 
an  enormous  series  of  Lower  Old  Red  sandstones,  more  than  ten  thousand  feet 
thick,  have  their  truncated  edges  overlapped  by  gently  inclined  beds  of  Car- 
boniferous sandstone,  shale,  and  limestone.  The  whole  of  the  Lower  Carboni- 
ferous group  and  the  upper  Old  Red  Sandstone,  amounting  in  all  to  at  least 
six  thousand  or  eight  thousand  feet,  are  here  wanting.  But  as  tlie  junction  of 
the  Carboniferous  Limestone  with  the  Lower  Old  Red  is  traced  towards  the 
cast,  the  thickness  of  strata  between  the  two  formations  gradually  hicreases, 
until  at  the  Pentland  Hills  the  Mhole  of  the  Lower  Carboniferous  series  and  a 
considerable  part  of  the  Upper  Old  Red  have  come  in ;  and  these  strata,  as  at 
Lesmahagow,  rest  quite  unconformably  on  the  base  of  the  Lower  Old  Red 
Sandstone  and  the  higher  beds  of  the  Upper  Silurian.  Hence  it  becomes 
apparent  that  in  the  south  of  Scotland,  as  in  li"cland,  there  is  a  great  physical 
l)reak  between  the  Upper  Old  Red  Sandstone  and  the  lower  ^pai-t  of  that 
formation. 

The  author  next  pointed  out  the  character  of  the  Upper  Old  Red  Sandstone 
in  East  Lothian  and  Berwickshire ;  showing  that  it  graduated  by  imperceptible 
stages  into  the  Lower  Carboniferous  sandstones,  and  formed  with  tliese  one 
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great  petralogical  series.  The  former  wide  extension  of  the  Upper  Old  Red 
Sandstone  throughout  the  south-east  of  Scothmd  was  shown  by  the  height  at 
which  it  occurs  among  the  Lammermuii-s.  These  hills  must  unquestionably 
have  been  covered  by  it ;  and  hence  the  denudation  of  the  south  of  Scotland 
will  eventually  be  shown  to  be  one  of  the  greatest  which  this  country  has  under- 
gone. The  author  concluded  by  sketching  the  physical  geography  of  South 
Scotland  during  the  Upper  Old  Red  Sandstone  period,  in  so  far  as  it  \^  as  in- 
dicated by  the  facts  presented  in  this  paper.  He  showed  that  the  rate  of  sub- 
sidence was  probably  much  greater  in  the  eastern  than  in  the  western  districts, 
inasmuch  as  the  wliole  of  the  vast  series  of  Upper  Old  Red  and  Lower  Car- 
boniferous sandstones  had  accumulated  in  the  Lothians  and  Berwickshire 
before  the  base  of  the  Lesmahagow  hills  began  to  be  washed  by  the  waves  of 
the  encroaching  sea. 


February  1,  1S60. 

1.  "Ou  some  Cretaceous  Rocks  in  Jamaica."  By  Lucas  Barrett,  Esq., 
T.G.S.,  Director  of  the  Geological  Survey  in  Jamaica. 

On  the  north  side  of  Plantain- Garden  river,  three- miles  west  of  Bath,  shale 
and  limestone  overlie  conglomerate.  The  limestone  contains  Inocentmus,  Hip- 
■jnirites,^  and  Nerbuea.  Higher  up  the  river  similar  fossUiferous  limestone  occurs 
in  vertical  bands,  succeeded  by  conglomerates,  which  separate  it  from  massive 
porphyries. 

On  the  medial  ridge  of  mountains,  also,  at  an  elevation  of  two  thousand  five 
hundred  feet  above  the  sea,  Hippurite-limestone,  with  black  flints  containino- 
Ventriculites,  rests  on  porphyry  and  horul)lende-rock.  These  igneous  rocks  are 
interstratified  with  shales  and  conglomerates. 

2.  "  Ou  the  Occurrence  of  a  mass  of  Coal  in  the  Chalk  of  Kent."  By  R. 
Godwin-Austen,  Esq.,  E.G.S. 

This  piece  of  coal  was  met  with  in  cutting  the  tunnel  on  the  Chatham  and 
Dover  Railway,  between  Lydden  Hdl  and  Shepherdswell.  Tt  weighed  about 
four  hundred  weight,  and  was  four  feet  square,  with  a  thickness  of  four  inches 
at  one  part,  increasing  to  ten  inches  at  another.  It  was  embedded  in  the  chalk, 
where  the  latter  was  free  from  faults.  The  coal  is  friable,  higldy  bituminous, 
and  bums  readily,  with  a  peculiar  smell,  like  that  of  retino-asphalt.  It  resem- 
bles some  of  the  Wealden  or  Jurassic  coals,  and  is  uidike  the  true  coal  of  the 
coal-measures.  Mr.  Godwin-Austin  stated  his  belief  that  tliis  was  a  block  of 
Lignite  or  coal  of  the  ])receding  Jurassic  period  lifted  olf  by  ice  during  the  Cre- 
taceous period,  and  drifted  away  like  the  granitic  boulder  found  in  the  Chalk 
at  Croydon. 

3.  "  On  some  Fossils  from  the  Grey  Chalk  near  Gmldford."  By  R.  Godwin- 
Austen,  Esq.,  F.G.S. 

In  the  cast  of  the  body-chamber  of  a  large  Nautilm  elejans,  from  the  Grey 
Chalk  of  the  Surrey  Hills,  near  Guildford,  the  author  found  numerous  speci- 
mens of  Aphorrais  Parkinsoni,  with  fragments  of  Tnrrilite^  tii/jeir/ddtiis,  Am- 
monites Coupei,  A.  varians,  and  Iiiocemmns  conceiitricits.  The  author  believes 
that  the  specimens  referred  to  were  accumulated  in  the  shell  of  tlie  Nautilus, 
possibly  by  the  animal  having  taken  them  as  a  meal  shortly  before  death,  at  a  dif- 
ferent zone  of  _  sea-de])th  to  that  in  which  the  Nautilus  and  its  contents  sank 
and  became  fossilized.  Mr.  Godwen- Austen  referred  to  these  specimens  as 
beni"  indicative  of  the  contemporary  formation  of  dilferent  deposits  with  their 
peculiar  fossils,  at  different  sea-zones ;  of  the  transj)ort  of  the  inhabitants  of 
one  zone  to  the  deposits  of  another;  and  as  a  possible  exphmation  of  the 
abundance  of  small  angular  fragments  of  mollusks,  echinoderms,  and  crus- 
taceans, in  the  midst  of  the  very  fuicst  Cretaceous  sediment. 
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4.  "  On  the  Probable  Events  which  succeeded  the  Close  of  the  Cretaceous 
Period."  Bj  S.  V.  Wood,  jun.,  Esq.  Communicated  by  S.  V.  Wood,  Esq., 
E.G.S. 

The  object  of  this  paper  was  to  show  that  the  close  of  the  Secondary  period 
was  followed  by  the  formation  of  a  continent  having  a  great  extent  from  east 
to  west,  and  at  that  time  chiefly  occupying  low  latitudes ;  tliat  this  direction 
of  continent  prevailed  throughout  the  Tertiary  period ;  and  that  in  certain  por- 
tions of  the  southern  hemisphere,  particularly  m  Australia  and  New  Zealand, 
tliere  have  been  preserved  portions  of  the  Secondary  continent  with  isolated 
remnants  of  the  Secondary  mammalia  and  gigantic  birds.  These  conclusions 
were  an-ived  at  by  a  consideration  of  the  direction  of  the  principal  volcanic 
axes  in  the  Secondary  and  Tertiary  periods.  The  Secondary  continent  was 
(the  author  considered)  mainly  influenced  in  the  northern  hemisphere  by  vol- 
canic axes  which  came  into  action  at  the  close  of  the  Carboniferous,  and 
continued  through  the  Secondary  Period.  These  axes  were  that  of  the 
Oural,  that  of  the  north  of  England  prolonged  into  Portugal,  and  that  of  the 
AUeghanies,  having  all  a  north  and  south  direction,  supervening  upon  volcanic 
axes  having  a  direction  at  right  angles  to  them,  which  had  prevailed  during  the 
Newer  Palaeozoic  period.  Erom  this  cii'cumstance  an  inference  was  drawn 
that  the  Secondary  continents  had  generally  a  trend  from  north  to  south, 
governed  by  volcanic  bands  having  this  direction;  while,  as  the  Secondary 
formations  indicate  a  great  extent  of  sea  over  the  northern  hemisphere,  the 
bulk  of  the  Secondary  continent  lay  in  the  southern  hemisphere. 

The  elevation  of  the  bed  of  the  Cretaceous  sea,  it  was  inferred,  was  due  to 
volcanic  forces  acting  from  east  to  west ;  and  the  author  adduced  evidence  of 
this  action  having  become  perceptible  during  the  later  part  of  the  Cretaceous 
period.  He  considered  that  the  direction  of  all  the  Post-cretaceous  lines  of 
volcanic  action  governed  the  dii-ection  of  the  continent  during  the  Post- 
cretaceous  period,  and  pointed  out  that  these  were  all  in  an  easterly  and 
westerly  direction,  coincident  with  the  existing  volcanic  band  which  extends 
from  the  Azores  to  the  Caspian,  and  thence  (with  an  interval  of  intense  earth- 
quake action  between  the  Caspian  and  Bengal)  extends  to  the  Society  Isles. 
He  concluded  that  they  gave  rise  to  a  continent  extending  from  the  Carribbean 
Sea  to  the  Society  Isles — many  reasons  uniting  to  show  a  land-connexion  be- 
tween America  and  Europe  at  the  dawn  of  the  Tertiary  period,  the  submerged 
continent  of  Oceaniea  also  indicating  the  easterly  extension  of  Southern  Asia ; 
and  that,  since  this  continent  receded  to  the  nortli  at  the  dawn  of  the  Tertiary 
period  before  the  inroad  of  the  Nuuunulitic  Sea  (which  stretched  from  the 
south-cast  through  Western  Asia  and  Southern  Europe,  and  was,  as  the  author 
conceives,  the  oceanic  equivalent  of  the  Eocene  basins  of  Europe)  the  greater 
portion  of  the  deposits  formed  in  the  interval  between  Cretaceous  and  Eocene 
times  must  be  now  under  the  Southern  Oceans. 

The  author  then  adverted  to  the  circumstance  that  the  recent  great  wingless 
birds  and  tlie  nearest  living  afiinities  of  all  the  Secondary  mammalia  yet  known 
occur  oidy  in  the  soul  hern  hemisphere.  Erom  this,  and  from  some  considera- 
tions as  to  the  vegetation,  he  concluded  tliat,  while  parts  of  the  Secondary  con- 
tinent yet  remain  in  that  hemi3])here  incorporated  more  or  less  into  the  Post- 
cretaceous  continent,  other  parts  of  it,  such  as  Australia  and  New  Zealand, 
liave  remained  isolated  up  to  the  present  time  to  an  extent  suificient  to  pre- 
clude tlie  migration  of  mammalia  and  wingless  birds.  He  inferred  that  the 
wingless  birds,  excepting  the  swift  Struthioiiidit;,  have  been  preserved  solely 
by  isolation  from  tlie  caruivora,  whicli  do  not  ap[)ear  as  an  important  family 
unt  11  the  Pliocene  age ;  and  he  instanced  the  Gastroruis  of  the  Eocene  (which 
had  aflinities  with  tlie  Solitaire  and  Notornis)  as  evidence  that  the  apterous 
birds  had  survived  until  that  period. 
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All  inference  was  theu  drawn  that  the  remains  of  the  Secondary  continent, 
accumuhvted  to  the  southward,  caused  cold  currents  to  flow  to  the  southeiii 
shores  of  the  Post-cretaceous  continent,  causing  the  extinction  of  the  bottom- 
feeding  and  shore-following  Tetrabranchiata,  to  Mhich  Mr.  Wood  attributes  the 
destruction  of  the  Cestracionts  which  fed  on  them,  and  that  of  the  marine 
Saurians  that  fed  on  the  Cestracionts.  The  preservation  of  the  Dibranchiata, 
on  the  contrary,  was  attributed  to  their  being  oceau-raugers.  The  extinction 
of  the  Megalosauria  he  attributed  to  the  effect  produced  on  vegetation  by  the 
alternation  of  dry  seasons  during  the  year,  brought  about  by  a  great  equatorial 
extent  of  land — the  extinction  of  the  herbivorous  Megalosauria,  by  this  cause, 
involvmg  that  of  the  carnivorous. 

The  author  also  alluded  to  the  contiguity  of  volcanos  to  the  seas  or  gi'cat 
waters,  which  he  considered  to  admit  of  explanation  by  every  volcanic  elevation 
causing  a  corresponding  and  contiguous  depression,  which  cither  brings  the  sea 
or  collects  the  land-drainage  into  contiguity  with  the  volcanic  region ;  and  in 
conclusion  he  alluded  to  the  law  of  natural  selection  and  correlation  of  growth 
lately  advanced  by  Mr.  Darwin,  iu  the  soundess  of  which  he  asserted  liis  belief. 


February  15,  1860. 

1.  "On  the  Probable  Glacial  Origin  of  some  Norwegian  Lakes."  By 
T.  Codrington,  Esq.,  P.G.S. 

The  lakes  referred  to  were  those  frequently  found  situated  at  a  short 
distance  from  the  head  of  the  several  fjords  on  the  western  coast  of  Norway. 
The  fjord  and  the  valley  iii  which  such  a  lake  or  "  vand"  lies  are  parts  of  one 
great  cliasm,  with  perpendicular  sides,  often  thousands  of  feet  high.  The 
valley  generally  shows  traces  of  the  former  existence  of  a  glacier,  and  is  now 
traversed  by  a  rapid  river,  which  falls  into  a  vand  or  lake  six  or  seven  miles 
long,  rarely  a  mile  wide,  and  very  deep.  Tlie  lake  is  separated  from  the  fjord 
by  a  ;nass  of  rolled  stones,  shingle,  and  coarse  sand  roughly  stratified,  and 
sometimes  rising  one  hundred  and  twenty  feet  above  the  lake.  Through  this  an 
outlet  has  been  cut  to  tlie  fjord,  a  distance  varying  from  about  one  to  four 
miles.  On  the  side  towards  the  lake  this  mound  is  terraced ;  and  at  the  upjjcr 
end  of  the  lake  similar  terraces  are  sometimes  seen.  The  author,  with  some 
doubt,  attributes  the  accumulation  of  this  terraced  barrier  to  glacial  action. 

2.  On  the  Drift  and  Gravels  of  the  North  of  Scotland."  By  T.  T.  Jamieson, 
Esq.     Communicated  by  Sir  R,.  I.  Murchison,  F.G.S. 

In  a  former  communication  the  author  gave  an  account  of  some  features  of 
the  Pleistocene  deposits  along  the  coast  of  Aberdeenshire,  showing  that  in  cer- 
tain localities  remains  of  marine  animals  occur,  of  a  character  similar  to  those 
met  with  in  the  later  Tertiary  beds  of  the  Clyde  district,  and,  like  them,  in- 
dicating the  presence  of  a  colder  sea.  In  the  present  paper  the  author  treated 
of  the  Drift  of  the  higlier  grounds  in  the  interior  of  the  country,  more  especially 
as  regards  that  part  of  Scotland  lying  between  the  Moray  Eirth  and  the  Eirth 
of  Tay.  The  following  phenomena  were  more  particularly  described: — 1.  The 
upper  gravels,  theii-  distribution  and  origin;  2.  the  marine  drift  of  the  higlier 
grounds  and  of  the  highland  glens ;  3.  tlie  striated  and  polished  rock-surfaces 
beneath  the  Drift ;  4.  the  high-lying  boulders,  and  the  dispersion  of  blocks 
from  the  Ben  Muic  Dhui  Mountains.  The  ))robability  of  extensive  glacier- 
action  before  the  formation  of  the  Drift,  the  extinction  of  the  land-fauna  pre- 
ceding the  Drift,  and  the  sequence  of  events  during  the  Pleistocene  period 
were  then  dwelt  upon ;  and  the  author  expressed  his  opinion  that  the  following 
course  of  events  may  be  supposed  to  have  occun'ed  iu  the  Pleistocene  history 
of  Scotland.  1st.  A  period  when  the  country  stood  as  higli  as,  or  probably 
higher  than  at  present,  with  an  extensive  development  of  glaciers  and  land-ice. 
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^vllich  polished  and  striated  the  subjacent  rocks,  transported  many  of  the 
erratic  blocks,  destroyed  the  pre-existing  alluvium,  and  left  much  boulder-earth 
in  various  places.  2udly.  To  this  succeeded  a  period  of  submergence,  ^rheu 
the  sea  gradually  advanced  until  almost  the  whole  country  was  covered.  This 
was  the  time  of  the  marine  drift  with  floating  ice.  The  beds  with  arctic  shells 
belonged  to  it,  and  some  of  the  brick-clays  are  probably  but  the  fine  mud  of 
the  deeper  parts  of  the  same  sea-bottom.  3rdly.  The  land  emerged  from  the 
water,  during  which  emergence  the  preceding  drift-beds  suffered  much  denuda- 
tion, giving  rise  to  the  extensive  superficial  accumulations  of  water-rolled 
gravel  that  now  overspread  much  of  the  surface.  This  movement  continued 
until  the  land  obtained  a  higher  ])osition  than  it  now  has,  and  became  connected 
with  the  continent  of  Europe.  Its  various  islands  were  probably  also  more  or 
less  in  conjunction.  The  present  assemblage  of  animals  and  plants  gradually 
migrated  hither  from  adjoining  lands.  Glaciers  may  have  still  been  formed  in 
favourable  places,  but  probably  never  regained  the  former  extension.  4thly. 
The  land  sank  again  until  the  sea  in  most  places  reached  a  height  of  from 
thirty  to  forty  feet  above  the  present  tide-mark.  Patches  of  forest-ground 
were  submerged  along  the  coast.  The  clays  and  beds  of  silt,  forming  the 
"  carses"  of  the  Forth,  Tay,  and  other  rivers,  were  accumulated,  as  well  as 
the  post-tertiary  beds  of  the  Clyde,  &c.,  described  by  Mr.  James  Smith,  the 
shells  of  which  agree  with  those  of  our  present  seas.  5thly.  An  elevation  at 
length  took  place,  by  which  the  land  attained  its  present  level.  As  Mr.  Smith 
has  shown,  this  probably  occuiTcd  before  the  Roman  invasion ;  but  that  man 
had  previously  got  into  the  country  appears  from  the  fact  that  the  elevated 
beds  of  silt  near  Glasgow  contain  overturned  and  swamped  canoes  with  stone 
implements. 

March,  11,  ISGO.— L.  Horner,  Esq.,  President,  in  the  Chair. 

The  following  communications  were  read  : — 

1.  "On  the  Occurrence  of  Lingula  Credrieri  in  the  Coal-nlcasures  of 
Durham."  By  J.  W.  Kii-kby,  Esq.  Communicated  by  T.  Davidson,  Esq., 
E.G.S. 

As  tlie  Lingnla  Credneri  of  Geinitz,  formerly  kno-mi  only  in  the  Permian 
rocks  (Lower  Permian  of  Germany ;  Marlslate'  of  Durham  and  Northumber- 
land), has  of  late  been  found  by  'Mr.  Kirkb;^  in  the  Coal-measures  at  the 
llyhope  Winning,  near  Sunderland,  he  ofi'ers  this  notice  as^of  interest  both  as 
to*  the  discovery'of  another  species  common  to  the  fauna  of  the  Carboniferous 
and  Permian  eras,  and  as  illustrative  of  -some  of  the  physical  conditions  which 
obtained  during  the  deposition  of  the  Upper  Coal-measures  of  the  North  of 
England,  the  occasional  occurrence  of  this  Linr/ula  proving  that  marine  con- 
ditions prevailed  at  intervals  in  the  Durham  area  during  the  accumulation  of 
those  deposits. 

The  species  now  known  to  be  common  to  the  Carboniferous  and  Permian 
faunffi  (besides  L.  Credneri)  are  Terebrafidu  Saeetdus,  ]\Iart.  {T.  miftlata,  Schl.), 
Siiirifcra  Urii,  Elem.  {Martmia  Clamn/ana,  King),  Spiri/erim  codaia,  Schl. 
(,S>.  octoplkala,  Sow.),  Ccmarophoria  Crvmeno,  Mart.  {Terehratula  Behloihetmn, 
V.  Buch.),  Camaropliorid  e/hbulhnt,  Phil.  {Terehraiula  rhomhoidca,  Plnl.),— on 
the  authority  of  Mr.  Davidson ;  Ci/lhere  elonf/ala,  Miinst.,  C.  inornuta,  M'Coy, 
IMrdiu  (jrdcillH,  M'Coy,— on  the  autlun-ity  of  iMr.  linpcrt  Jones;  Gyracmilhis 
forniosm,  Ag.— according  to  Messrs.  King  and  Howse ;  riniles  Brandluxji, 
'Lindl.,  Trir/uiiocarpon,  iS'uer/geraflii,  Brong.,  SifjiUoria  reiilformis,  ]5rong.,  Ccjla- 
mi/es  (ippro.riwa/Ks,  ]?rong.,  and  C.  ineeqiiuli's  (?),  Brong.,— collected  l)y  Mr. 
Howse  in  the  k)west  Penman  sandstone.  From  tlie  iireceding  list  of  Carboni- 
ferous species  found  also  in  the  Permian  strata  of  Durham,  wc  are  able  (says 
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the  author)  to  see  at  a  glauoe  the  specific  relationsliip  (so  far  as  at  present 
known)  \\hich  exists  lietweeu  the  life-groups  of  the  later  palaeozoic  periods. 
The  generic  affinity  of  these  groups  has  long  been  noticed.  This  affinity  and 
other  apparent  indications  of  a  want  of  systematic  difference  originated  the 
proposal  that  the  Permian  should  be  included  in  the  Carboniferous  system ; 
and  Mr.  Kirkby  considers  that  the  existence  of  the  several  recurrent  Carboni- 
ferous species  in  the  Permian  rocks  strongly  supports  this  view,  and  thai 
"  Permiau"  should  be  retained  only  as  a  subordinate  term. 

2.  "  On  the  Eocks,  Ores,  and  other  Minerals  on  the  property  of  the  Marquis 
of  Breadalbane  in  the  Highlands  of  Scotland."  Ey  C.  H.  G.  Thost,  Esq. 
Communicated  by  Prof.  J.  Nicol,  P.G.S. 

After  noticing  generally  the  niiea-schists  of  the  district,  with  its  limestone 
or  calcareous  schist,  and  occasional  roofing-slate,  the  author  proceeded  to 
describe  first  the  porphyry -vein  (half  a  mile  wide),  containing  silver-ore,  copper- 
pyi-ites,  grey  copper-ore,  iron-pyrites,  and  molylxleua,  and  crossing  a  vein  of 
non-metalliferous  greenstone,  at  Tomnadasham,  on  Loch  Tay,  opposite  Ben 
Lawers.  He  then  pointed  out  the  probable  connection  of  the  existing  great 
valleys  with  lines  of  fracture  due  to  igneous  violence.  The  veins  at  Ardtalla- 
naig,  containing  heavy  spar,  and  ores  of  zinc,  copper,  and  iron,  were  next 
noticed.  At  Correbuich  there  are  two  sets  of  veins  in  the  calcareous  schist ; 
those  having  a  north  and  south  direction  contain  argentiferous  galena  and 
traces  of  gold.  The  most  eastern  hills  on  Loch  Tay,  in  the  neighbourhood  of 
Taymouth,  abound  with  quart  zose  veins  containing  copper-pyrites,  iron-pyrites, 
and  galena.  The  iron-ore  of  Glenqueich,  and  the  serpentine  and  chromate  of 
iron  at  Corycharmaig,  where  graphite  and  rutile  also  occur,  were  next  noticed. 
At  Lochearn  Head  there  are  galena-veins  in  calcareous  schist ;  here,  too,  souk; 
auriferous  arsenical  pyrites  has  been  found.  Lastly  the  author  described  in 
some  detail  the  lead-bearing  vems  of  Glen  Fallich  and  Tyndruin,  which  have 
been  worked  for  many  years. 
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Hammees  of  Stoxe  and  Flint. — The  daily  discoveries  of  implements  of 
flint  and  stone  throughout  Yorkshire  and  other  counties  in  England  have  often 
caused  people  to  wonder  and  ask  tlie  same  questions  which  are  made  l)y 
"  Inqui)-er"  in  your  "  Geologist"  of  last  month  ;  and  iiaving  been  for  several 
years  a  collector  and  storer  of  implements  of  flint  and  stones,  you  will  perhajis 
allow  me  through  your  pages  to  make  as  concisely  as  possible  a  few  remarks 
on  tlie  hammers  in  my  own  collection,  and  in  the  public  collections  in  London, 
Dublin,  and  Edinburgh,  from  which  I  have  no  doubt  "  Inquirer"  and  others 
may  draw  conclusions  of  such  a  nature  as  will  satisfy  their  curiosity,  enlighten 
their  understanding,  and  give  pleasure  to  all  who  make  matters  of  this  descrip- 
tion their  study.  In  a  magazine  devoted  to  a  science  of  so  much  importance 
as  Geology,  it  cannot  be  expected  that  you  can  devote  so  nnieh  space  to  re- 
marks which  have  not  a  direct  bearing  on  the  subjects  to  which  your  pages  are 
generally  dedicated;  but  the  finding  of  so  many  implements  of  stone  and  flint 
at  great  depths  below  the  surface  of  the  earth,  which  have  been  made  bv 
human  beings,  having  created  a  great  amount  of  interest,  I  may  perhaps 
trespass  more  on  your  space  than  1  otherwise  should  have  done. 

In  the  oollectious  mentioned  there  are  a  great  quantity  of  hammers ;  upwards 
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of  sevcniy.  Their  sliapes  vary  considerably,  and  no  doubt  tlicy  wore  made  for 
various  special  purposes.  Oiie  of  the  hammers  in  my  collection  has  been  so 
well  preserved  deep  in  the  earth  (overlying  the  chalk  in  the  township  of  Brid- 
lington) that  it  shows  the  mode  in  which  it  was  made.  It  is  five  and  three- 
quarter  inches  long,  two  and  a-quartcr  wide,  and  about  five  inches  in  circum- 
ference ;  an  oblong  oval,  inclined  to  be  flattened  on  the  sides.  Along  and 
across  the  whole  of  the  exterior  it  shows  the  indentations  and  lines  of  shaping 
by  the  tool  with  which  it  was  made.  It  has  no  hole  to  hold  a  shaft.  The  form 
of  this  hammer  is,  as  before  stated,  oblong,  and  tapering  towards  one  end  of  it, 
as  are  some  of  the  tools  or  weapons  called  "  celts." 


Ligii.  1.— Sandstone  hammer  with  groove. 

The  outlines  of  the  hammer  in  question  are  as  above.  The  mode  in  which 
the  handle  was  fastened  to  this  instrument  was  no  doubt  by  having  a  pliable 
stick  wound  round  the  smaller  end,  and  the  two  ends  brought  into  juxta- 
position and  tied  fast  together,  as  a  smith  fastens  a  rod  round  the  chisel  with 
wdiicli  he  cuts  hot  iron.  It  will  be  seen  at  a  glance  that  when  the  instrument 
was  thus  fastened,  and  the  thick  end  was  struck  against  any  object,  that  the 
wcdgc-like  form  of  the  hammer  would  no  doubt  cause  it  to  be  held  tight,  and 
the  oftener  it  was  used  the  tighter  it  would  be  held,  by  the  mode  used  in 
fastening  it.     This  hammer  is  of  sandstone,  of  a  rather  fine  grain. 


Lism.  2.— Sandstone  hammer  wth  drilled  hole. 


Another  hammer  in  my  collection,  made  of  sandstone,  having  a  hole  in  it  for 
a  handle,  and  is  made  in  *sha])e  soinewliat  like  tlie  sketch  (Pig.  9.).  Tlie  hole  is 
deeply  splayed,  and  was  no  doubt  made  by  rotatory  friction,  as  rubbing  with 
anollier  liai'der  stone  and  the  use  of  sand  and  water ;  yet  as  the  stone  hammer 
descended  to  much  more  modern  times  than  weapons  of  the  same  material, 
metal  may  liavc  been  employed  in  making  the  apert  ure. 

Several  examples  of  hammers  having  the  holes  for  the  handle  made  by  a 
metal  drill  have  come  before  my  notice;  and  others  are  mentioned  at  page  78 
of  the  Catalogue  of  the  Museum  of  the  Royal  Irish  Academy,  which  museum 
contains  the  greatest  quantity  of  implements  in  stone  and  flint  of  any  public 
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collection  ill  the  Uuited  Kingdom,  but  not  by  any  means  so  great  a  variety  as 
my  own  museum. 

Where  metal  was  used  in  making  holes  in  hammers,  the  sides  of  the  aper- 
tures are  cylindrical,  and  in  some  cases  the  circular  lines  left  by  the  tool  may 
be  seen.  There  are  many  instances  of  this  in  the  hammer-heads  in  the  Museum 
of  the  lloyal  Irish  Academy.  Where,  on  the  contrary,  a  stone,  with  sand  and 
water  was  used,  the  edges  of  the  aperture  are  deeply  splayed  on  each  side,  and 
the  septum  broken  through,  as  shown  in  some  of  my  examples,  as  also  in  a 
number  both  in  the  Dublin  aud  Edinburgh  Museums.  Prom  examination  of 
the  several  specimens  I  come  to  the  conclusion  that  in  the  earliest  and  rudest 
the  position  chosen  for  the  hole  was  first  chipped  or  punched  into  a  hollow,  or 
indentation,  and  then  by  the  process  of  a  rotatory  or  grinding  action  witli  a 
hard  stone  adapted  for  the  purpose,  and  sand  and  water.  One  half  of  tlie  work 
of  making  the  hole  being  thus  accomplished,  by  the  like  process  the  opposite 
side  of  the  hammer  was  worked  out  until  in  the  centre  or  near  it  the  apertures 
met.  The  commencement  of  this  process  may  be  seen  in  several  ovoid-shaped 
stones,  and  a  series  of  objects  illustrating  the  process  of  the  formation. 


Lign.  3. — Stone  bamiuor  with  complete  pcrioration. 

The  third  hammer  in  my  collection  is  one  made  of  granite  of  a  form  quite 
uncommon,  great  pains  having  also  been  taken  in  its  manufacture.  It  is 
ground  all  over  its  external  surface,  and  partakes  of  the  axe  and  hammer  in 
shape,  the  hole  in  its  centre  being  ground,  and,  from  appearances,  it  Mas  put 
upon  a  shaft,  the  small  end  of  which  passed  through  tlie  top  of  the  haumuu-, 
and  a  pin  was  driven  through  the  shaft,  and  it  was  thus  fastened  to  the  handle; 
tlie  under  side  of  the  hammer  rested  on  a  thicker  or  collar  part  of  the  handle, 
left  wide  to  allow  the  under  side  of  the  hammer  to  rest  upon  it.  I  give  you  a 
sketch  of  this  hammer  from  a  drawing  taken  some  time  ago.  Much  more 
might  be  said  about  such  implements  had  I  time,  for  want  of  wliieh  I  conclude 
these  remarks  by  stating  that  the  hannners  were  made  by  chipping,  boring,  drill- 
ing, and  rubbing,  and  the  first  Jiannners  could  be  made  tcifhoi'.t  the  use  of  metal. 

"Metal  might  be  known  but  yet  not  worked  for  or  into  hammers.  Finally 
I  would  observe  that  liammers  are  made  of  almost  all  the  hard  stones  that  are 
found  in  England;  but  it  is  not  my  intention  to  describe  their  litliological  clia- 
racters,  but  "simply  to  state  that  "the  rudest  of  them  are  frequently  made  of 
softer  stone,  and  that  those  which  were  intended  for  special  jiurposes  were 
made  in  a  careful  manner,  highly  wrouglit,  and  of  more  durable  material. — 
Edward  Tixdall,  Bridlington. 

The  Grkat  Monoliths  at  BoKounnBuiDnE. — Sib,— Having  had  occasion 
to  visit  Boroughbridge  during  the  time  of  the  last  Baruaby  Eair— so  named 
in  consequence  of  its  occurring  eacli  year  on  the  day  of  St.  Barnabas, 
I  took  the  opportunity  of  examining  the  extraordinary  monolitlis,  better 
known  to  the  people  at  the  old  borougli  aiul  vicinity  as  tlic  "Devil's 
Arrows."  As  these  remarkable  obelisks  arc  sjjoken  of  by  almost  all  topo- 
graphers, antiquarians,  aud  geologists,  I  think  it  will  not  be  out  of  place  to 
hand  you  a  brief  dcscriptionof  them  aud  of  the  observations  nuule  by  me. 

The  stones  at  present  standing  are  tlircc  in  number.     The  first,  or  the  one 
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wliicli  bears  most  towards  the  north,  measures  t\A'cnty-five  feet  five  iiiciieSj  the 
second  measures  seventeen  feet  three  inches,  the  third,  or  that  stone  which 
stands  most  towards  the  south,  lias  a  measurement  of  liftcen  feet  eight  inches 
in  circumference.  Tlie  measurements  were  made  witli  a  tape  four  feet  from 
the  surface,  taken  as  accurately  as  possible.  Their  sides  partake  rather  of  a 
convex  form.  The  sides  of  the  first  monolith  measured  seven  and  a-half  feet 
by  four  feet  three  inches,  the  second  four  feet  three  inches  by  four  feet  five 
inches,  and  the  third  four  feet  eight  inches  by  four  feet ;  but  these  side  measure- 
ments are  only  approximate,  their  sides  being  so  uneven  and  irregular  it  is  diOi- 
cult  to  obtain  measurements  with  any  degi-ee  ot  accuracy,  hence,  to  take  the 
whole  girt  at  once  is  the  best  means.  Their  altitudes  I  had  not  the  requisites 
with  me  for  ascertaining ;  however,  according  to  Gough,  as  rpiotcd  by  Professor 
Phillips,  in  his  "liivers,  Movmtains,  and  Sea-coast  of  Yorkshire"  (page  07, 
second  edition),  "The  northern  stone  is  sixteen  and  a-half  feet  by  eighty-four 
inches,  the  middle  one  twenty-one  and  a-half  feet  by  fifty-five  and  a-quarter 
inches,  and  the  southern  oue  twenty-two  and  a-half  by  four  at  four  and  a-half 
feet  above  the  ground."  The  distance  of  the  exterior  monoliths  is  respectively 
sixty-two  yards,  and  one  hundred  and  twelve  yards  from  that  which  is  in  the 
interior.  The  middle  antiquital  relic,  as  I  may  justly  term  it,  stands  four  yards 
to  the  west  out  of  a  straight  line  with  the  other  two.  The  first  which  we  took 
dimensions  of  has  the  greatest  girt,  but  is  lowest  in  stature,  due,  no  doubt,  to 
having  had  a  portion  of  its  top  broken  off  at  an  early  period.  The  second  and 
third  monoliths,  as  may  be  perceived  by  the  figures  of  Gough,  are  much  taller, 
and  leau  in  a  southerly  direction  nearly  a  foot  from  the  perpendicular ;  hence  it 
is  we  come  to  the  conclusion  that  it  will  not  at  all  be  unphilosophical  to  attri- 
bute their  leaning  attitudes  to  the  effect  of  tempestuous  winds,  which  may 
have  blown  athwart  the  island  from  the  contrary  direction  during  the  last  two 
thousand  years,  during  which  time  they  may  have  stood.  The  lowest  monolith 
does  not  lean,  but  occupies  a  perpendicular  position,  although,  as  its  side  mea- 
sures seven  and  a-htdf  feet,  or  three  and  a-half  feet  more  in  breadth  than  either 
of  the  others,  consequently  it  must  be  confessed  the  winds  must  have  had  a 
broader  face  to  infringe  against.  We  might,  however,  explain  why  this  mono- 
lith stands  erect,  and  why  the  other  two  partake  of  a  leaning  appearance,  by 
taking  into  consideration  the  possibility  of  the  top  to  have  been  broken  oif 
cither  at  the  time  of  its  erection  or  at  a  very  early  period.  Professor  Phillips, 
in  speaking  of  these  great  wonders  in  the  work  referred  to,  says,  "  They  have 
doubtless  been  extracted  from  the  great  rocks  of  Erimham  or  Plum])ton." 
They  are  not  made  or  built  uji  out  of  many  stones  cemented  together,  but  each 
monolith  consists  of  one  entire  mass  of  the  same  stone  as  the  millstone-grit 
of  geologists.  These  pyramids  are  fluted  or  groined  downwards,  not  by  the 
hand  of  art,  but  by  the  pelting  rains  whieii  have  fallen  upon  their  apices  for 
centuries.  Lcland,  an  antiquary  of  the  time  of  Henry  VIIL,  makes  mention 
of  four.  Cambden,  immediately  following,  speaks  of  three^  the  other  having 
been  thrown  down  by  "the  accursed  love  of  gain"  (Phillips,  page  GG).  Some 
■writers  imagine  the  stones  to  be  trophies  of  victory.  Others  alfirm  that  each 
was  erected  in  honour  and  commemoration  of  one  of  the  lioman  emperors  ; 
others  to  the  Druids.  Prom  what  we  arc  able  to  gather  from  history,  the 
Brigantes  who  lived  in  Yorkshu-e  and  the  northern  part  of  England,  "when 
Druidism  was  in  great  glory,  were  a  wdd  people,  and  lived  in  hnl)itations  made 
from  trees,  and  interwoven  witii  branches,  wearing  for  their  clothing  the  skins 
of  animals,  and  lived  chielly  by  huiitiiig.  Tiieir  religion  was  chiefly  Druidieal, 
as  tlu'u  ])revalcnt  in  all  parts  of  the  island.  They,  too,  studied  medicine, 
considered  the  mistletoe  as  their  chief  specific,  and  held  the  mistletoe  of  the 
oak  with  great  solemnity,  which,  being  very  scarce,  they  gathered  with  great 
pomp  and  ceremony  on  a  ccrtam  day  appointed  for  the  great  festival.     They 


NOTES   AND   QUBRIfiS.  339 

are  said  to  have  met  here  to  celebrate  tlieir  great  quaternal  sacrifice ;  and  as 
Aldboroagh,  aiiotlier  phice  nearly  a  mile  from  Boroughbridge,  was  the  capital 
Isuriau  of  the  Brigantes,  it  is  not  at  all  improljable  to  snppose  that  the  largest 
mark  of  an  holy  edilice  would  be  established  here  for  the  large  quaterual 
religious  gathering. 

Their  name,  as  the  Devil's  Arrows,  seems  to  have  originated  from  the  follow- 
ing story,  which  we  had  related  to  us  by  an  hoary  headed  individual  linng  iu 
Borouglibridge,  when  soliciting  information  as  to  their  history  : 

"  There  lived  a  very  pious  old  man  [a  Druid  should  we  imagine]  who  was 
reckoned  an  excellent  cultivator  of  the  soil.  However,  daring  each  season  at 
the  time  his  crops  had  come  to  matiu-ity  they  were  woefully  pillaged  by  his  sur- 
rounding neighbours  ;  so  that  at  this,  he  being  provokingly  grieved,  the  Devil 
appeared,  telling  the  old  man  if  he  would  only  recant  and  throw  away  his 
holiness  he  should  never  more  be  disturbed  in  his  mind,  or  have  whatever  he 
grew  stolen  or  demolished.  The  old  man,  like  Eve  in  the  garden,  yielded  to 
temptation,  and  at  once  obeyed  the  impulse  of  Satan  for  the  benefit  of  worldly 
gain.  So  when  the  old  man's  crops  were  again  being  pillaged,  the  Devil  threw 
from  the  infernal  regions  some  ponderous  arrows,  which  so  frightened  the 
])luuderers  by  shaking  the  earth  that  never  more  was  he  harrassed  iu  that  way. 
Hence  the  name  of  tlic  "  Devil's  Arrows." 

Another  individual  told  me  it  was  believed  by  some  that  the  stones  sprung 
up  one  night  in  the  very  places  they  now  occupy.  These  opinions  seem  to  be 
somewhat  firmly  iixcd  in  tlie  minds  of  the  narrators.  A  superstition  once  im- 
bibed is  iu  many  instances  difficult  to  eradicate.  However,  we  neither  believe 
nor  wish  others  to  believe  that  they  either  sprung  up  in  a  single  night,  or  were 
shot  from  a  bow  of  Satan.  Having  examined  and  ]jrocured  all  infornuition  we 
possibly  could  respecting  the  monoliths  at  Boroughbridge,  we  next  proceeded 
to  Aldborough,  a  most  pleasing  walk  of  nearly  a  mile.  We  were  kindly  con- 
ducted aud  shown  through  the  gardens  of  A.  S.  Lawson,  Esq.  In  these 
gardens  are  many  antiquities  of  different  descriptions,  both  of  the  Brigantes 
aud  Romans,  but  especially  of  the  latter.  '  The  late  ]\Ir.  Lawson  excavated  and 
laid  open  for  several  yards  the  wall  which  surrounded  the  capital  of  the  Eomans. 
Wliilst  laying  bare  tiiis  portion  of  wall — which  may  be  seen  through  tlic  hos- 
pitality of  Mr.  Lawson — coins,  &c.,  were  found,  all  of  which  are  carefully 
deposited  in  this  gentleman's  museum.  Several  tessellated  pavements  arc 
most  beautifully  exposed  and  preserved  in  different  parts  of  the  village,  and 
wliich  may  be  seen  for  a  trifling  fee.  There  lies  two  splendid  pavements  be- 
neath the  floor  of  Mv.  Lawson's  Museum.  AVitiiin  the  gardens  a  hot  bath 
aud  a  cold  bath  of  Roman  workmanship  are  to  be  seen. 

The  wall,  built  by  the  Romans,  measures  two  and  a-half  yards  in  thickness; 
the  material  is  red  sandstone.  A  splendid  section  of  this  red  sandstone  may 
be  seen  in  a  pit  beliind  the  southern  part  of  the  gardens. 

As  the  Romans  had  tlieir  capital  here  after  the  Brigantes  were  routed,  it 
might  be  conjectured  that  the  monoliths  at  Boroughbridge  are  erections  of  the 
Eomans.  However,  from  the  researches  of  the  Messrs.  Lawson,  no  doubt  but 
the  question  may  be  fairly  settled  as  to  their  origin. 

Now  taking  leave  of  the  quaint  old  city,  with  many  a  curious  thought 
treasured  up  in  my  memory,  I  took  train  via  Pillmoor  to  Easingwold,  not  with 
the  expectation  of  seeing  such  wonders  as  I  had  just  left,  but  rather  as  allying 
visit  to  see  an  old  acriuaintauce.  However,  being  of  au  inquisitive  turn  of 
mind,  I  began  asking  if  there  were  any  things  wonderful  in  Easingwold  or  its 
vicinity,  aud  I  soon  found  that  a  Mr.  Nicholson,  in  the  spring  of  1S5S  or  1859 
liad  bored  to  a  considerable  depth  in  the  hope  of  finding  coal,  but,  alas,  all  his 
labour  ended  in  "  smoke  ;"  none  could  i)c  found.  On  making  further  inquiries, 
and  on  examination  of  the  district,  there  appeared  great  judgment  on  Mr. 
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Nicholson's  part  for  attcniptiug  to  bore  for  the  precious  fuel ;  but  whether 
this  gcutlemau  had  not  gone  low  enough,  or  that  the  coal-seams  had  cropped 
or  tliiimed  out  here,  in  their  direction  from  the  north,  we  cannot  say. 

"VYe  next  were  invited  to  cast  our  eyes  to  Hambletou  Hill,  then  we  should 
behold  an  object  called  the  "  White  Mare."  Scarcely  knowing  the  meaning  of 
this  phrase,  but  doing  as  requested,  we  were  astonished  to  observe  at  a  distance 
of  twelve  or  fifteen  mdes  a  faithful  representation  of  a  white  horse  shaped  out 
of  the  rock  on  the  steep  hdl  of  Ilambleton.  This  large  hieroglyphic,  the  size 
of  which  I  do  not  at  present  know,  was  executed  a  few  years  ago  through  the 
iiistrunicutality  of  a  party  of  gentlemen,  as  I  understood,  who  came  from  York. 
This  object  is  a  great  curiosity,  and  may  be  seen  at  the  station  at  Pilmoor  by 
travellers  along  the  Maltou  and  Thirsk  railway. — Yours  truly,  Robt.  Moutimek, 
Timber,  Malton. 

Gkology  of  Reading. — Dear  Sir,- — Your  correspondent,  A.  H.,  shovdd 
get  Mr.  Prestwich's  pamplilet,  "  The  Ground  Beneath  Us,"  Van  Voorst,  Lon- 
don, 1857,  for  a  general  account  of  the  Lower  Tertiary  beds  and  the  gravels. 
Por  a  special  account  of  the  geology  of  the  neighbourhood  of  Reading,  1  beg 
to  refer  him  to  the  recently  published  Geological  Survey  Map  of  that  part  (sheet 
13),  and  to  a  memoir,  now  in  the  press,  illustrating  that  map.  The  following 
information  may  be  useful  to  your  correspondent : 

Tlie  beds  in  the  neighbourhood  of  Reading  are,  in  ascending  order.  Upper 
Chalk  (with  Hints),  Woolwich  and  Reading  beds  (the  Thanet  sands  being 
absent),  London  Clay,  and  Drift-gravel. 

No  doubt  fossils  may  be  got  in  many  of  the  chalk-pits,  but  I  did  not  look 
for  tliem  myself.  In  the  railway-cutting  at  Pangbourn  the  characteristic  fossils 
of  the  Chalk  occur,  and  in  a  chalk-pit  by  the  river  side  a  small  reversed  fault 
may  be  seen. 

The  Woolwich  and  Reading  beds  are  almost  uufossiliferous  in  the  western 
part  of  the  Loudon  basin.  The  "  bottom-bed"  of  this  formation,  however, 
contains  in  this  neighbourhood  a  few  fossils  in  the  state  of  casts,  besides  the 
Avcll-known  "oyster-bed"  that  generally  occurs  immediately  above  the  Chalk. 
The  "  bottom-bed"  consists  of  roughly-laminated  dark  grey  clay  and  clayey 
sand,  generally  with  green  grains — often,  indeed,  being  a  regular  greensanil. 
The  only  place  that  I  know  of  where  this  bed  is  now  to  be  seen  at  Reading  is 
at  Castle  Kiln,  where  there  is  the  following  general  section : — 

Plastic  clays  and  sands  of  the  Woolwich  and  Reading  beds,  over  thii-ty  feet. 

P>ottom-bcd  of  the  Woolwich  and  Reading  beds,  o\'er  foiu-  feet. 

Chalk,  with  fossils. 

In  the  bottom-bed  here  the  following-fossils  were  found  by  ]\Ii-.  Gibbs,  the 
fossil-collector  of  the  Survey,  and  myself :  Fisli-teet h,  Area,  Nuctda,  Cardinm 
Jxiiitoni,  Ci/reua  teUhiclla,  VKummuhio  't,  and  a  small  Bryozoan.  All  were  casts, 
ratlier  imperfect,  and,  though  tolerably  plentiful,  not  to  be  found  without  a 
little  practice.  The  bed  of  oyster-shells  I  did  not  find  here ;  but  there  are 
most  likely  casts  of  oyster-shells  in  the  bottom-bed;  neilhcr  was  the  nppcr- 
)nost  part  of  the  Chalk  riddled  with  the  network  of  tubular  cavities  (made  by 
boring  molluscs)  so  often  to  be  seen  in  it  where  capped  by  the  "  bottom-bed." 

Ill  a  brick-yard  about  half  a  mile  to  the  north-east  of  Thealc  the  "bottom- 
bed"  may  again  be  seen;  here  it  is  thicker,  and  also  contains  casts  of  shells. 
Various  species  of  oysters  are  the  only  fossils  hitherto  published  as  found  in 
these  licds  in  this  district.  I  believe  tliat  the  oiliccrs  of  the  Geological  Siu-yey 
were  the  first  to  find  any  others. 

There  are  sections  of  the  "  basement-bed"  of  the  London  Clay  at  Kates- 
grove  Kiln  (at  the  top  of  the  section),  and  at  the  brick-yard  aboul  half  a  mile 
to  the  north-west  of  Upper  Early;  and  when  1  was  first  at  Reading  it  might 
be  scon  at  the  brick-yard  near  Rcdlauds.     It  has  been  found  at  some  deptli  at 
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tlio  kilns  aljovc  Cavcrsham,  -where  there  are  lying  about  many  bloeks  of  lime- 
stone from  it,  which  are  very  full  of  fossils.  This  "  basement-hed"  is  a  loam, 
or  sandy  clay,  of  a  general  dull  broAyn  colour,  with  occasional  seams  of  green- 
saud  containing  shells  in  a  very  perfect  state,  until  one  attempts  to  get  them 
out ;  ilint-pebbles,  often  iu  beds,  ironstone-nodules,  and  masses  of  limestone 
are  of  frequent  oeeurrenec.  The  limestone  is  very  often  nothing  but  a  mass 
of  fossils,  generally  the  Ditntpa  plana.  The  follo^Tiug  fossils  have  been  found 
in  the  "basement-bed"  at  the  various  places  above-noted. : — Natica glaucimldes, 
n.  sp.,  Calj/pfrcea  frochiformis,  F/isus,  Pleurofoma,  Scalaria,  Pectnncnlus  hrevi- 
rofitris,  Cytherea  obliqua,  Cardiiim  vitens,  C.  Piumsteadiense,  C.  sp.,  Pinna, 
Modiola  elegamt.  Oyster,  Ditntpa  plana,  and  Cancellaria  (?).  Of  the  London 
Clay  itself  i  do  not  remember  any  good  sections. 

The  low-lcycl-gravel  is  thick  and  plentiful  near  Heading,  far  too  much  so 
indeed  to  suit  a  lield-geologist,  as  it  hides  other  beds,  and  makes  their  boun- 
daries doubtful.  Mammalian  remains  may  pernaps  be  found  in  it,  as  tliey  have 
been  in  the  same  bed  near  Maideuhcad  and  at  Hurley,  near  Great  ]\Iarlow.  It 
is  made  up  almost  wholly  of  flints,  chiefly  sub-angular  fragments,  but  partly  in 
the  state  of  rounded  pebbles  ;  the  latter  derived  from  the  wcaiing  away  of 
older  Tertiary  beds. 

A  more  detailed  account  of  the  sections  here  noticed,  and  of  some  others  in 
the  neighljourhood,  will  be  found  in  the  above-mentioned  memoir,  which  will 
be  published  very  shortly. — I  am,  yours  truly,  William  Whitakeh. 

P.S.  Since  writing  the  above  I  have  had  occasion  to  spend  a  couple  of  day.s 
at  Beading,  and  I  then  noticed  a  section  of  the  basement-bed  of  the  Loudon 
Clay,  at  the  kiln  at  Woolwich  Green,  nearly  a  mile  to  the  south  of  Theale 
station.  The  section  is  chietly  in  the  London  Clay  itself;  but  at  the  northern 
cud  the  "  basement -bed"  has  been  cut  into.  Not  much  more  than  a  foot  of  it 
is  now  to  be  seen ;  but  iu  that  small  thickness  there  are  two  or  three  beds  of 
fossils,  in  which  I  noticed  at  least  fifteen  species.  In  the  course  of  a  few 
weeks,  when  this  bed  will  be  cut  further  back,  I  should  think  that,  with  care, 
many  good  fossils  might  be  got  from  it. — W.  W. 

Agl  of  the  Wexford  Schists,  &c. — Dear  Sir, — Will  you  be  so  kind  as 
to  oblige  me  by  inserting  in  your  next  publication,  and  by  way  of  adjunct  to  my 
paper  which  appeared  in  the  "  Geologist"  of  February  last,  that  I  consider 
tlie  Wexford  schists,  slates,  and  grits,  composing  the  coast -line  from  Dollar 
Bay  in  the  south  to  Arthurstown  or  Kingsbay  in  the  north,  as  identical  with 
the  Longmynd  or  Cambrian  rocks  of  Wales ;  aod  that  the  Llandeilo  beds  at 
Duncannon  referred  to  in  my  former  observations  lie  in  a  trough  or  depression 
among  the  more  ancient  deposits. 

About  twenty  years  since  I  obtained  one  species  of  Oidlutmia  and  Arenico- 
lifes  from  the  district  now  referred  to — near  Aldridge  Bay,  in  the  county  of 
Wexford.  This  I  showed  to  officers  employed  on  the  government  survey  and 
to  other  geologists;  but  the  specimens  which  I  had  procured  after  a  laborious 
research  were  regarded  as  not  exhibiting  sullicient  organic  structure  to  allow 
of  their  being  admitted  on  the  list  of  fossils  found  in  the  United  Kingdom. 

I  now  make  known  my  claim  as  to  being  the  first  to  record  the  fact  of  the 
existence  of  Ijongmynd  or  Bottom-rocks  in  the  county  of  Wexford.  I  laboured 
for  several  years  among  those  old  rocks,  breaking  stratum  after  stratum  for 
many  miles,  therefore  feel  much  interest  in  everything  relating  to  their  history. 
— Dear  sir,  yours  truly,  Thomas  Austin. 

Ijamellar  Structure  of  Rocks. — Sir, — I  would  feel  obliged  if  you 
could  give  any  information  respecting  the  lamellar  condition  of  rocks  long  sub- 
ject to  the  action  of  the  waves  ?  Balls  of  earth  exposed  to  them  soon  become 
hardened  into  concentric  layers;  and  many  large  ooulders  are  to  be  seen  on 
the  shores  here  whose  centres  are  perfectly  compact  and  as  hard  as  granite, 
the  influence  of  the  sea  iu  crystallizing  and  moulding  them  being  tpute  visible 
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in  the  outer  concentric  laminated  layers  of  still  unliardencd  mnd  encircling 
them.  I  can  l)ring  evidence  to  show  that  this  is  no  eil'ect  of  disintegration ; 
and  I  am  anxious  to  kuoM'  how  far  the  laws  respecting  chemical  segregation 
under  conditions  such  as  described  arc  ascertained,  or  if  any  relation  can  be 
traced  between  such  facts  and  the  well-known  phenomena  of  slaty  cleavage — 
the  twisting,  as  it  were,  of  gneiss  round  the  granitic  centres  of  mountains,  and 
the  contortions  in  various  rocks  hitherto  erroneously  ascribed  to  violent  squeez- 
ing, &c.  The  manner  in  which  water  enters  and  leaves  a  given  substance  may 
ultimately  produce  a  change  of  form,  just  as  electiic  currents  passed  through 
iron  render  it  different  from  its  former  state.  I  have  observed  that  where  tlie 
substance  acted  upon  is  a  stationary  mass  of  mud  or  sand,  the  layers  all  follow 
one  direction,  until  we  come  to  a  sort  of  axis,  as  it  were,  and  there  the  direc- 
tion of  the  laminos  become  reversed. 

Now  if  the  crystalline  arrangement  of  bodies  depend  upon  the  weight  of 
their  atoms,  and  that  the  medium  in  which  they  are  placed,  as  well  as  the 
motions  to  which  they  are  subjected  must  be  studied  to  produce  artiticial  crys- 
tals, why  should  chemists  not  be  able  to  elucidate  the  laws  by  which  large 
masses  not  only  have  an  internal  minute  crystalline  structure,  but  also  a  regular 
geometric  arrangement  into  larger  squares  or  circles,  both  these  effects  being 
produced  by  the  force  of  gravitation.  Were  it  proved  that  the  lamellar  struc- 
ture of  rocks  owes  its  origin  to  water,  it  would  be  an  additional  evidence  that 
granitic  rocks  are  in  reality  not  of  igneous  origin. — Yours,  &c..  A.,  Belfast. 

Manufacture  of  Stone  Implements. — Sib, — The  stone  axes  such  as  your 
"Inquirer"  describes  having  doubtless  excited  much  interesting  speculation, 
it  is  to  be  hoped  your  next  number  will  contain  replies  to  some  of  his  queries 
regarding  implements  which  seem  to  have  been  manufactured  by  people  singu- 
larly endowed  with  the  virtue  called  patience.  Perhaps  the  author  of  the  paper 
on  the  "  Giant's  Causeway,"  which  appeared  some  time  ago  in  youi-  magazine, 
being  au  antiquarian  as%vell  as  a  geologist,  would  give  some  suggestions 
regarding  their  manufacture  ? 

"l  have  seen  one,  belonging  to  Lord  Talbot  de  Malahide,  the  careful  work- 
manship and  high  finish  of  which  might  well  call  forth  similar  inquiries  to 
those  of  your  correspondent.  It  was,  as  nearly  as  I  can  recollect,  formed  of 
basalt  also ;  and  being  so  well  finished  suggested  the  use  of  a  metal  in  its 
manufacture,  which,  however,  may  have  been  too  scarce  to  have  superseded  the 
use  of  stone-weapons. 

Stones  along  a  sea-beach  are  often  perforated  by  marine  creatures,  so  that 
handles  could  easily  be  adapted  to  them,  but  then  they  are  always  composed  of 
limestone,  a  rock  which  I  have  never  knwvn  to  be  used  for  these  stone  axes. — 
A.  B.  W.,  F.G.S.     Sept.  8th,  ISGO. 

Lias  at  Wuitciiukch. — Sin, — In  the  geological  map  that  accompanies  the 
last  edition  (the  3rd)  of  Sir  li.  IMurchison's  "  Siluria"  I  observe  a  patch  of 
Lias  marked  as  occurring  between  "VVhitchurch  and  Market  Drayton. 

I  should  be  glad  to  know  whether  on  that  patch  there  be  any  accessible  sec- 
tions whence  might  be  procured  specimens  of  the  very  interest mg  fossils  of  the 
Lias  formation.  Being  a  new  comer  to  the  neighbourhood,  and  moreover  a 
very  tyro  in  geological  studies,  I,  on  both  these  grounds,  stand  in  need  of  a 
little  help  in  the  way  of  information.— Eaithfully  yoiirs,  Omega. 

P.S.  Arc  there  aiiy  geologists  in  this  locality  or  neighbourhood  ? 

Pisii  FROM  THE  Coal-Measures.— SiR, — You  will  oblige  me  by  informing 
rne  in  your  next  number  which  is  the  best  work  that  treats  of  the  fish  of  the 
Coal-measures  next  to  Agassiz's  "  Poissons  Possilcs." — Suusckirer. 

Tlu;  fossil  fish  of  the  Carbonifcious  rocks  arc  not  yet  fully  described. 
IV-yoiul  some  scattered  notices  by  Egcrton  (in  the  Geol.  Quart.  Jour.)  and 
ctlicrs,  there  are  no  other  descriptions  except  those  in  Agassiz's  great  work. 
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FOLKESTONE. 

By   S.   J.   Mackie,   F.G.S.,   F.S.A. 

(Continued  from  page  357.^ 

RosiNUS,  Walcli,  Lemeiy,  and  otliers  writing  after  him  followed  not 
in  the  new  path  opened  out  to  them,  but  reiterated  former  absurdities. 

Bruckmann  thinks  them  a  kind  of  pholas,  or  boring  shell ;  Bour- 
quet  holds  to  the  old  notion  of  their  being  teeth  of  whales ;  Klein 
even  in  1731  regards  them  as  worm-tubes,  although  tlu'ee  years  later 
he  comes  round  to  the  opinion  that  they  were  nearly  alHed  to  the 
Ai'gonautes,  Spii'ute,  and  chambered  shells.  Dufay,  one  of  the 
numerous  writers  who  followed,  states  that  burnt  belemnites  have 
the  property  of  being  luminous  after  having  been  calcined  upwards 
of  five  years.  We  have  not  tried  the  experiment,  and  cannot,  there- 
fore, speak  to  the  accuracy  of  the  assertion. 

Capeller,  in  1740,  proposes  to  regard  the  Belemnite  as  a  species 
of  Holothuria,  the  soft  parts  of  which  had  become  petrified ;  the 
opening,  in  his  opinion,  being  the  mouth  of  the  creature  for  seizing 
its  prey,  and  the  alveolus  a  shell  half  swallowed. 

Bromell,  Ritter  (1741),  Da  Costa  (1747),  lead  up  to  Linnaeus,  who 

in  his  "  Systema  Natura"  has  placed  them  somewhere  near  the  mark. 

Of  the  authors  which  now  follow,  Baker  (1748)  regarded  them  as 

marine  animals  allied  to  Orthoceras ;  Stobffius  (1752),  as  a  species  of 
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coral;  Brander  (1754),  as  species  of  Argonauts,  allied  to  Orthoceras, 
the  yoting  being  without  cavities,  the  adults  having  alveoli.  Allioni 
(1757)  says  "  Targionio  Toggeto  speaks  in  his  voyages  of  having 
seen  a  living  Belemnite  attached  to  red  coral  in  the  cabinet  of  Vin- 
cent Capponi  ;"  but  travellers,  we  know,  tell  strange  tales,  and  they 
have  told  marvellous  ones  in  respect  to  the  cuttle-fish.  Denys 
Montfort  represented  a  "  kraken  octopod"  scutling  a  "  thi'ee-masted" 
ship  ;  and  is  said  to  have  told  Defrance  that  if  this  were  "swallowed," 
he  would  in  his  next  edition  represent  the  monster  embracing  the 
Straits  of  Gibraltar,  or  capsizing  a  squadron. 

From  Wallerius,  Jean  Gesner,  Torrubia,  Cartheuser  (1755), 
D'Argenville,  Walch,  Viallet  (1761),  Bertrand  (1763),  we  get  no  new 
notions  ;  while  we  are  favoured  with  the  following  from  Le  Monnier 
— of  their  being  polypes,  composed  of  osseous  articulations,  living  in 
the  end  of  the  shell ;  from  Titius  of  their  being  the  claws  or  nails  of 
cartilaginous  star-fish,  by  means  of  which  they  crawled  along  in 
the  sea. 

Joshua  Piatt,  in  17G4,  however,  makes  another  step.  Agi^eeing 
with  Ehrhart  generally,  he  confirms  his  idea  of  the  mode  of  growth 
by  supposing  it  to  have  been  accomplished  by  the  two  lobes  of  the 
mantle  of  the  animal,  after  the  manner  of  the  shells  of  the  Porcel- 
laines. 

Again  passing  over  in  the  long  list  of  authors  the  names  of  Rosinus 
(1767),  Andrsea,  Duluc  (1765),  Tressau,  Firmin  (1767,  who  pretends 
to  have  found  a  living  analogue,  but  really  only  a  mutilated  calmar), 
Pallas  (in  the  "Magasin  de  Stralsund),  Walch  (1775,  in  KnoiT's 
great  work  on  fossils),  Guettard  (1783,  by  whom  considered  as  a 
straight  nautilus),  we  come  to  the  nineteenth  century,  when  another 
step  was  made  towards  more  correct  knowledge  by  the  investigations 
which  then  began  for  the  purpose  of  ascertaing  the  position  of  the 
Belemnite  in  the  body  of  the  animal.  M.  de  Blainville  figures  most 
conspicuously  in  the  list  of  authors  of  this  period,  amongst  which 
may  be  mentioned  Sage,  Deluc,  Denys  de  Montfort  (1808),  Defrance 
(who  had  the  happy  idea  of  separating  the  species  of  Belemnites  into 
those  anterior  to  the  Chalk  Pei-iod,  and  those  belonging  to  it)  ;  Beu- 
dant,  Avho  showed  the  limitation  of  the  range  of  rocks  in  which  they 
occurred ;  Faure  Biquet,  who  di.jtinguished  several  species ;  Cuvier 
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and  Lamark,  who  of  course  classed  tlieni  with  the  ceplialopods  ;  Par- 
kinson,  who  considered  their  spathose  structure  as  due  to  fossil- 
ization ;  Schlotheim,  Ferussac  (1822)  and  J.  S.  Miller,  who  in  1823 
read  a  paper  before  the  Geological  Society  of  London,  specifying  the 
nature  of  the  Belemnite  and  its  position  in  the  animal,  considering  it 
analogous  to  tlie  bone  of  the  sepia,  but  according  that  priority  of  in- 
formation which  was  due  to  M.  de  Blaim-ille. 

We  now  hand  our  readers  a  Hst  of  the  classification  of  the  cepha- 
lopods,  and  shall  then  proceed  to  describe  more  particularly  the 
natm-al  characters  of  the  divisions  which  are  essential  for  a  proper 
knowledge  of  the  beautiful  fossil  forms  of  the  Gault. 

CLASS,  CEPHALOPODA. 

Order  I. — Dibranchiata  =  Acetabulifera. 
Section  I. — Octopoda  =  8  ai-ms. 

Family  1.  Argonaididce. 

2.  Octopodidai. 

Section  71.— Decapoda. 

3.  Teuthidce. 

4.  Belemnites. 

5.  Sepiadce. 

6.  Spirulidce. 

Order  II. — Tetrabranchiata  =  Tentaculifera. 
Section  I. — Nautili. 

Family  1.  Nautilidoe. 

2.  Orthoceratidce. 

Section  II. — Ajimonites. 

3.  Ammonitidoe. 

Where  the  ornamentation  of  a  class  of  shells  is  so  various  and  in- 
tricate as  in  the  Ammonites,  it  becomes  necessary  to  classify,  as  far 
as  possible,  the  general  characters  of  the  hinds  of  patterns  or  methods 
on  which  the  ornamentations  are  based.  In  the  Ammonites  these 
variations  are  at  once  apparent  and  distinct ;  we  see  some  with  keels ; 
some  with  channels,  or  furrows  along  the  back  ;  some  with  the  backs 
square  ;  some  round  ;  some  shai-p  and  others  crenated  ;  and  these 
again  in  varied  stages,  and  susceptible  again  of  minor  divisions. 
Quenstedt,  whose  work  is  generally  taken  as  the  basis  of  the  classi- 
fication of  the  Ammonites,  has  thus  divided  them — an  arrangement 
which  has  been  adopted  by  Mr.  S.  P.  Woodward. 
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AMMONITES. 

Section  I. — Back  with  entire  keel. 

1.  Arietes  (ram-hom). 

2.  Falciferi  (sickle -bearing). 

3.  Cristati  (crested). 

Section  II. — Back  crenatecl. 

4.  Amaltliei. 

5.  Rlwtomagenses. 

Section  III. — Back  sharp. 

6.  Disci  (qnoit-shape) . 

Section  IV. — Back  channelled. 

7.  Dentati  (toothed). 

Section  V. — Back  squared. 

8.  Armati  (armed). 

9.  Ca/pricorni  (goi't-hom). 

10.  Ornati  (ornamented). 

Section  VI. — Back  round,  =  convex. 

11.  HeteropJiylli  (odd-leaf). 

12.  Ligati  (constricted). 

13.  Annulati  (ringed). 

14.  Coronati  (coronate). 

15.  Fimhriati  (bordered). 

16.  Cassiani  [complex  lobes]. 

(To  be  continued.) 


RESEARCHES     ON    PSEUDOMORPHS. 

By  M.  Delesse. 

Translated  from  the  "  Annales  cles  Mines"*  by  H.  C.  Salmon,  F.G.S. 

Metamorphism,  considered  in  its  widest  generality,  comprises  all  the 
modifications  which  mineral  substances  undergo.  It  is  naturally 
divisible  into  parts,  according  as  its  objects  bear  upon  minerals  or 
upon  rocks.  It  is  the  metamorphism  of  minerals  which  I  propose 
studying  in  this  notice,  and  I  shall  describe  it  under  the  name  of 
pseudomorphism.  But  as  certain  associations  of  minerals  present  all 
the  appearances  of  pseudomorphism,  with  which  they  have  been 
often  confounded,  it  is  necessary,  in  the  fii'st  place,  to  consider  these 
specially. 

Wc   know  that,   notwithstanding  their   great  variety,  the  rocks 

*  Vol.  xvi.,  p.  317  I  6th  livraison.     1859. 
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which  compose  the  terrestrial  crust  contain  but  a  small  number  of 
minerals  *  It  seems  even  that  certain  minerals  were  unable  to  form 
themselves  without  others  being  developed  at  the  same  time.  Thus, 
when  there  are  felspars  in  a  rock,  we  also  most  usually  find  the 
micas,  augite,  or  hornblende.  Similarly  it  is  rare  for  orthoclase  to 
be  met  with,  without  quartz.  The  associations  of  minerals  are  be- 
sides observed  as  well  in  normal  and  in  abnox'mal  rocks.  In  addition, 
as  has  been  shown  by  Messrs.  Breithaupt,  Henwood,  and  B.  Cotta, 
the  minerals  have  generally  succeeded  in  the  same  order.f  It  can- 
not, therefore,  be  doubted  that  minerals  manifest  a  gTeat  tendency  to 
form  constant  associations. 

There  is  eminently  one  particular  case  in  which  the  associations 
are  very  evident,  and  as  intimate  as  possible  ;  it  is  when  two  minerals 
are  crystaUized  in  such  a  manner  that  the  one  envelopes  the  other  : 
we  then  say  that  there  is  envelopment.  , 

Envelopment. 

The  envelopment  of  minerals  is  well  fitted  to  thi'ow  light  on  the 
conditions  in  which  they  were  formed,  and  has  consequently  attracted 
special  attention.  The  older  geologists  occupied  themselves  Avith 
this  subject,  particularly  Rome  de  I'lsle,  De  Boumon,  Haiiy,  Ger- 
hard, Gallois,  Germar,  Marx,  Von  Born,  Werner,  Karsten,  Mohs, 
Chrichton,  and  Phillips.  More  recently,  it  has  been  noticed  in 
divei'se  circumstances  by  Messrs.  Breithaupt,  Naumann,  G.  Bischof, 
Haussmann,  Haidinger,  Scheerer,  G.  Rose,  Sillem,  Zippe,  Von 
Zepharovitch,  Tamnau,  Wieser,  Wiebye,  A.  Knop,  Websky,  Mar- 
bach,  Genth,  Liebener,  Xull,  Levy,  Durocher,  Sir  David  Brewster, 
H.  C.  Sorby,  Silliman,  Alger,  Nicol,  Jackson.  But  it  is  particularly 
to  Messrs.  R.  Blum,  G.  Leonhard,  Kenngott,  A.  Seyfiert,  and 
Sochting,  that  Ave  owe  the  pidncipal  labours  on  envelopment.  J 

When  we  regard  the  question  in  its  widest  generaHty,  one  mineral 
may  envelope  an  almost  indefinite  number  of  other  minerals  ;  the  old 
popular  maxim,  "  tout  est  dans  tout,"  seems  to  be  verified  for  the 
mineral  kingdom. 

However,  the  number  of  minerals  enveloping  and  enveloped  is  not 
so  great  as  we  might  at  first  sight  suppose  ;  indeed,  they  may  be 
considerably  reduced  if  we  limit  them  to  those  which  are  well  crys- 
tallized, and  the  most  important. 

The  following  is  a  table  which  gives  a  resume  of  these,  and  shows 
us  the  envelopment  of  the  principal  minerals.  The  classification 
adopted  is  that  of  !Mr.  Dana  ("  System  of  Mineralogy").  The  en- 
veloping m.inei'al  is  given  in  the  first  column  of  the  table,  and  the 

*  On  this  subject  see  my  paper  "  On  Rocks."  "  Geologist,"  vol.  ii.,  p.p.  49 
and  22.— H.  C.  S. 

t  Breithaupt,  "  Paragenesis  der  Mineralien."  Henwood,  "  Phil.  Mag. :"  1816, 
p.  360.     B.  Cotta,  "  Erzlagerstatten  :"  2nd  ed.,  p.  72. 

X  "  Natunv.  Verein  in  HaJle,"  1853,  t.  xi.  :  6,  Hollandische  Societat  der  Wis- 
senscliaften  zu  Haailem  :  1854. 
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mineral  enveloiied  in  the  following  ones.  Altliotigh  the  minerals 
enveloping  or  enveloped  are  generally  inorganic,  they  may  also  be 
organic,  and  these  are  also  given  in  the  table.  A  particular  attention 
has,  besides,  been  given  to  the  examination  of  minerals  in  which  any 
metamorphism  has  been  noticed,  and  we  shall  see  further  on  that 
this  supposed  metamorphism  often  finds  a  perfectly  natural  explana- 
tion in  envelopment. 

The  table  shows  at  once  that  the  enveloping  minerals,  as  Avell  as 
the  enveloped  minerals,  may  appertain  to  every  family  of  the  mineral 
kingdom.  It  informs  us  in  addition,  as  to  the  most  habitual  associa- 
tion of  the  diners  minerals,  and  it  enables  us  to  embrace  it  at  a  glance. 
Some  interesting  peculiarities  merit  pointing  out  in  the  first  place. 

Envelopment  of  varieties  of  one  same  'mineral. — Envelopment  may 
easily  be  established,  not  only  between  different  minerals,  but  also 
among  varieties  of  the  same  mineral.  Then  the  name  of  this  mineral 
has  been  inscribed  both  in  the  cokuxins  of  envelopmg  and  enveloped 
minerals.     The  following  arc  some  examples. 

Among  the  best  crystallized  bodies,  as  the  diamond,  in  the  midst 
of  the  most  limpid  soi-ts  there  are  dull  or  even  completely  black 
parts,  which  form  in  certain  cases  species  of  fixed  asteries. 

Hyalin  quartz  often  encloses  independent  crystals  of  quai-tz  equally 
hyalin.  In  Iceland-spar  M.  Des  Cloizeaux  has  observed  crystals  of 
carbonate  of  lime  which  are  perfectly  distinct  from  it.  The  horn- 
blende of  crystalline  schists  is  often  formed  of  common  (aluminous) 
hornblende  enveloping  actiuote. 

The  silver-white  mica  of  gi^anite  frequently  encloses  another  mica 
which  is  blackish  or  pinchbeck  brown. 

Tourmaline  presents,  particularly,  very  distinct  varieties  in  one 
same  crystal ;  thtis,  that  at  Chesterfield  is  green  at  the  exterior,  and 
a  fine  rose  colour  in  the  interior.  On  the  other  hand,  the  opposite 
may  also  happen,  as  is  showTi  by  a  tomnnaline  of  Mui'sinsk,  in  Siberia, 
belonging  to  the  collecion  of  Mr.  Damour.  In  certain  tourmaline 
crystals  we  even  observe  several  alternations. 

The  leucite  of  Vesu^dus  appears  in  small  globules  with  concentric 
zones,  in  which  a  transparent  zone  is  comprised  between  two  opaque 


Fig.  1. — Leucite. 

zones  (Fig.  1).  In  the  large  leucite  crystals  of  Roccamonfina,  the 
transparent  and  opaque  zones  succeed  each  other  in  considerable 
numbers.  Sometimes  it  is  the  same  with  felspar,  and  particularly 
with  the  orthoclase  of  the  porphyi'itic  gi-anite  of  the  Vosgcs.* 

*  "  Ecchcrchea  sur  lea  Eoches   Globuleuses"   (Memoircs  do  la  Societe  Geolo- 
gique,  2nd  strio,  tome  iv.,  p.  301). 
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The  idocrase  of  Arendal,  according  to  Mr.  G.  Leonliard,  presents 
a  series  of  crystals  which  fit  well  with  each  other ;  their  lustre 
diminishes  as  they  recede  fi'om  the  centre,  and  it  may  even  occiu' 
that  their  circumference  may  be  formed  of  a  returning  zone  of  lustre. 

The  quartz  of  the  Alps  offers,  in  certain  cases,  a  series  of  crystals 
which  fit  each  other ;  and  each  successive  increase  is  very  well  indi- 
cated by  the  parallel  zones  of  ripidolite  (lign  2). 


Fig.  2.— Parallel  Zones  of  Ripidolite. 

A  veiy  small  quantity  of  foreign  matter,  or  a  slight  alteration  in 
the  structure  suffice  besides  to  change  the  aspect  of  a  mineral ;  but 
in  several  of  the  examples  which  have  just  been  cited,  the  density, 
the  chemical  composition,  and  all  the  properties  have  been  com- 
pletely modified.  In  reality,  the  envelopment  of  the  tourmaline,  of 
the  hornblende,  of  the  mica,  has  taken  place  between  very  distinct 
minerals,  which  yet  belong  to  the  same  mineral  species. 

The  envelopment  of  varieties  of  one  same  mineral  is  easily  seen  in 
the  diamond,  fluor,  rock-salt,  corundum,  quartz,  augite,  hornblende, 
garnet,  idocrase,  epidote,  iolite,  felspar,  leucite,  mica,  andalusite, 
kyanite,  sphene,  tourmaline,  topaz,  serpentine,  wolfram,  baryte,  gyp- 
sum, calcite,  chalybite,.  It  is  rendered  perfectly  sensible  by  the 
changes  in  lustre,  colour,  transparency,  by  a  mixture  of  organic 
matters,  of  metallic  oxides  or  sulphides,  of  arg-ile,  of  chlorite,  or  of  ■ 
any  other  foreign  substance  ;  in  a  word,  it  is  shown  by  the  very 
smallest  differences,  whether  in  the  physical  properties  or  in  the 
chemical  properties.  It  may  be  attributed  either  to  a  slow  crystal- 
lization effected  in  a  liquid,  or  in  a  medium  of  variable  composition, 
or  to  a  severance  occuring  between  the  parts  at  the  moment  of  crjs- 
talHzation. 

Hec'tprocal  envelopment. — The  envelopment  of  two  minei-als  is  some- 
times reciprocal.  Thus  quai-tz  envelopes  baryte ;  and  on  the  other 
hand,  the  latter  envelopes  quartz.  It  is  the  same  Avith  kyanite  and 
staui'olite. 

]\Iore  frequently,  when  two  minerals  present  a  reciprocal  envelop- 
ment, it  is  found  in  different  localities  ;  yet,  in  certain  cases,  they  are 
not  merely  in  the  same  locality,  but  united  in  the  same  rock.  For 
example,  in  the  crystalline  schists  of  St.  Gothard,  at  times  the  stau- 
rolite  envelopes  the  kj'anite,  and  at  times,  on  the  contrary,  is  en- 
veloped by  it.  In  the  pegmatite  of  ]\Iourne,  in  Ireland,  the  orthoclase 
impresses  itself  on  the  quartz,  while  in  the  cavities  of  this  same  peg- 
VOL.    HI.  3    E 
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matite  the  quartz  supports  tlie  crystals  of  ortlioclase,  and,  on  the  con- 
trary, impresses  itself  on  them.* 

Mr.  G.  Rose  has  pointed  out  that  in  granite,  the  silver- white  mica, 
which  is  very  aluminous,  generally  envelopes  the  blackish  or  pinch- 
beck brown,  which  is  ferro-magnesian.  On  the  other  hand,  I  have 
established  a  reciprocal  envelopment  of  the  former  in  the  granite  of 
Cornwall,  which  is  employed  in  buildings  in  London  ;  its  micas 
form,  in  fact,  agglomerations  in  which  it  is  the  ferro-magnesian  mica 
which,  on  the  contrary,  envelopes  the  aluminous  mica  (lign.  3). 


Fig.  3.— Ferro-magnesian  Mica  enveloping  Aluminous  Mica. 

Finally,  reciprocal  envelopment  is  also  observed  in  the  same  rock, 
and,  what  is  more,  at  the  same  point.  For,  according  to  Mr. 
Scheerer,  the  ortlioclase  felspar  of  the  syenite  of  Norway  envelopes 
the  mesotype  (spreustein),  which,  in  its  turn,  envelopes  a  kernel  of 
this  same  felspar ;  so  that  a  zone  of  mesotype  is  confined  between 
two  zones  of  felspar. 

Mr.  Blum  has  shown  that  the  garnet  of  Pittigliano,  in  Italy,  con- 
tains in  its  cavities  crystals  of  idocrase  and  garnet,  which  penetrate 
and  envelope  each  other  mutually.  According  to  Messrs.  Seyfierfc 
and  Sochting,  it  is  the  same  with  rutile  and  hematite  in  the  valley  of 
Tavetsch. 

The  following  are  the  principal  examples  of  reciprocal  envelop- 
ment : — Pyrite  and  fluor,  galena  and  fluor,  fluor  and  quartz,  rutile 
and  hematite,  magnetite  and  asbestus,  magnetite  and  talc,  magnetite 
and  chlorite,  frauklinite  and  willemitc,  chrysoberyl  and  quartz, 
corundum  and  diaspore,  quartz  and  emerald,  quartz  and  garnet, 
quartz  and  topaz,  quartz  and  baryte,  quartz  and  soheclite,  quartz  and 
calcite,  quartz  and  chalybite,  augite  and  hornblende,  emerald  and 
topaz,  garnet  and  idocrase,  garnet  and  gypsum,  garnet  and  calcite, 
epidote  and  scapolite,  aluminous  mica  and  ferro-magnesian  mica, 
mica  and  andalusite,  mica  and  kyanite,  mica  and  tourmaline,  felspar 
and  tourmaline,  felspar  and  mesotype,  felspar  and  calcite,  andalusite 
and  kyanite,  bastite  and  serpentine. 

To  resume,  reciprocal   envelopment  is  observed   aniong   all   the 

*  Bulletin  do  lii  Societo  Gcologique,  2ncl  ahvic,  t.  x.,  p.  5G8. 
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families  of  the  mineral  kingdom ;  it  often  occru's  between  the 
varieties  of  same  species  or  between  minerals  which  have  some 
analogy  in  their  chemical  composition ;  it  is  very  frequent  among 
the  silicates  ;  it  is  equally  so  wdth  quartz,  and  in  general  with  the 
minerals  which  constitute  the  metalliferous  deposits,  or  abnormal 
rocks. 

General  results. — As  is  seen  by  Table  I.,  the  enveloping  and  en- 
veloped minerals  are  very  numerous,  and  still,  far  from  being 
exaggerated,  their  list  might  have  been  considerably  augTuented.  It 
would  have  sufficed,  in  fact,  to  join  to  it  the  minerals  which  are 
formed  in  rocks  ;  for  the  saccharoid  limestone,  for  example,  envelopes 
a  lai'ge  part  of  the  known  minerals,  and  these  latter  have  crystallized 
at  the  same  time  as  it. 

Besides,  when  a  mineral  has  been  formed,  it  has  generally  been 
contaminated  by  foreign  substances,  amorphic  or  crystalline,  organic 
or  inorganic,  which  have  been  mixed  with  it  and  have  modified  its 
colour  and  other  properties  ;  thus,  when  even  a  crystal  is  transparent, 
it  is  extremely  rare  for  it  not  to  contain  foreigTi  substances.  When 
these  substances  are  not  visible  to  the  naked  eye,  they  are  easily 
recognized  by  the  microscope,  or  chemical  analysis.  But  the 
minerals  which  fig-ure  in  the  foregoing  table  are  only  the  most 
common,  and  more  especially  those  which,  being  crystalline,  have 
been  obser-^'ed  in  another  mineral  equally  crystallized. 

The  enveloping  minerals  which  are  the  most  important,  and  which 
enclose  the  greatest  nvimber  of  other  minerals,  are  particularly  fluor, 
quartz,  the  micas,  the  felspars,  garnet,  idocrase,  scapolite,  tourma- 
line, augite,  hornblende,  serpentine,  clilorite,  talc,  baiyte,  gypsum, 
apatite,  calcite,  dolomite,  chalybite.  It  is  easy  to  see  that  they  are 
very  widely  spread,  and  that  they  essentially  constitute  rocks.  On 
the  other  hand,  certain  minerals,  equally  wide  spread,  such  as  blende, 
hematite,  olivine,  sphene,  only  rarely  enclose  other  minerals. 

The  most  common  enveloped  minerals  are  very  nearly  the  same  as 
the  enveloping  minerals.  We  should,  however,  add  the  more  widely 
spread  metallic  minerals,  particularly  antimonite,  galena,  blende, 
pyrrhotine,  pyrite,  towanite,  magnetite,  hematite,  rutile,  wolfram. 

The  enveloping  and  the  enveloped  mineral  pretty  often  present  a 
certain  analogy  in  their  composition.  Thus,  the  sulphides,  arsenides, 
quartz,  and  the  silicates,  phosphates,  carbonates,  are  found  especially 
associated  ^\dth  minerals  of  the  same  family.  However,  there  is  no 
general  inile  in  this  respect,  and  the  minerals  offering  the  widest 
differences  in  their  composition  may  readily  be  found  associated. 
We  thus  understand  how,  according  to  the  table  given,  quartz  en- 
velopes at  least  a  hundred  substances,  and  is  itself  enveloped  by  some 
forty ;  how  calcite  envelopes  at  least  seventy  substances,  and  is 
enveloped  by  more  than  a  score.  Besides,  the  cases  of  quartz  and 
calcite  cleai-ly  show  that  the  enveloping  or  enveloped  minerals  may 
belong  to  almost  all  the  families.  The  simple  bodies,  tlie  sulphides, 
oxides,    fluorides,    the   silicates,    sulphates,    phosphates,    carbonates, 
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figure  alternately  among  the  enveloping  and  enveloped  minerals. 
There  are  even  organic  substances  which  envelope  certain  minerals. 
These,  on  the  other  hand,  are  found  in  certain  varieties  of  quartz, 
topaz,  and  clnysoberyl ;  I  have  shown,  moreover,  -that  they  exist  in 
small  quantities  in  most  minerals,  sometimes  even  in  those  which  are 
volcanic.  Finally,  organized  bodies,  vegetables  or  animals,  are  also 
observed  in  rock-salt  and  in  amber. 

To  sum  up,  whether  they  are  enveloping  or  enveloped,  the  mine- 
rals belong  to  all  the  families  of  the  mineral  kingdom.  However, 
silica  and  the  silicates,  carbonates  and  sulphates  are  much  more  fre- 
quently enveloping  and  enveloped  than  the  sulphides,  arsenides,  and 
metallic  oxides.  It  is  easy,  indeed,  to  understand  this;  for  while 
the  latter  minerals  are  exceptional,  the  former  are  on  the  contrary 
-^ery  frequent,  and  constitute  the  greater  portion  of  the  terrestrial 
crust. 

As  to  the  origin  of  enveloping  and  enveloped  minerals,  it  is  very 
variable.  The  more  frequently  it  is  aqueous,  but  it  may  also  be 
igneous.  It  is  even  possible  that  it  may  be  different  for  the  two 
associated  minerals. 

The  decomposition  of  a  mineral  generally  gives  rise  to  an  envelop- 
ment. This  decomposition  is  produced  by  oxygen,  water,  carbonic 
acid,  or  indeed  by  any  other  chemical  agent.  It  is  particularly  fre- 
quent in  the  minerals  susceptible  of  passing  to  a  higher  degree  of 
oxidation. 

It  is  the  minerals  of  the  abnormal  and  metalliferous  rocks  that 
visibly  offer  the  gi'eatest  number  of  envelopments.  This  is  to  be 
attributed  to  their  mode  of  formation,  which  is  usually  by  successive 
deposits,  so  one  mineral  must  cover  the  one  that  has  preceded  it. 

This  preamble  on  the  envelopment  of  minerals  Avas  necessary  for 
the  understanding  of  pseudomorphism,  which  Avill  now  occujsy  our 
attention, 

(To  he  con  (hi  11.  ed.) 


THE  EVIDENCES  OF  THE  GEOLOGICAL  AGE  AND 
HUMAN  MANUFACTURE  OF  THE  FOSSIL  FLINT 
IMPLEMENTS. 

By  the  Editor.* 

In  this  notice  wc  commence  tlic  first  of  a  series  of  articles  descriptive  of  the 
geological  diagrams,  of  which  last  month  we  commenced  tlic  issue.  The 
notoriety  which  the  discovery  of  flint  implements  of  human  manufacture  of 
Amiens  and  Abbeville  by  M.  Bouclier  de  Perthes  has  attained,  and  the  amount 
of  research  and  investigation  now  goi)ig  on  renders  it  necessary  for  us  to  lay 
before  our  readers  the  chief  pomts  of  the  proofs  of  the  human  workmanshij)  of 

•  Being  an  illustrated  explanatory  article  of  Mi-.  Mackie's  Geological  Diagi-am,  No.  VI. 
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those  ai'ticles.  Figures  1  and  2  represent  in  outline  on  a  scale  of  one  sixtli 
the  two  principal  forms  of  the  larger  kinds  of  Hint  implements,  such  as  are 
found  in  rrance,   England,  and  elsewhere,  wherever  such  remains  have  been 


Fig.  1.— Large  FUnt  Implement  from  St.  I  Fig.  2. — Large  Flint  Imi^lement,  probably 
Acheul.  Collected  by  M.  Boucher  de  javelLu  head,  found  by  Mr.  Flower.  Nat. 
Perthes.  I      Size :  8  inches  by  3  J  inches. 


found.  Fig.  3  is  the  decisive  implement  as  to  the  correctness  of  the  position  of 
the  iustruments  in  gravels  of  really  geological  age,  found  by  Mr.  J.  W.  Flower, 
of  Croydon,  at  St.  Acheul,  near  Amiens,  in  the  presence  of  Mr.  Prestwicli  and 
other  geologists,  in  June  of  last  year.  This  specimen  was  extracted  from  a 
seam  of  ochreous  gravel  {ib  of  section  below)  twenty  feet  below  the  surface. 
The  section  of  the  geological  deposits  at  that  place  as  given  by  Mr.  Prestwicli 
(in  descending  order)  are 

Average 
thickness. 
1.  Brown   brick-earth  (many  old  tombs  and  some  coins) 
with  an  irregular  bed  of  flint-gravel.     No  organic  re- 
mains.    Divisional  plane  between  1  and  2  uneven  and  very 

often  indented     10  to  15  feet. 

2ff.  "Wliitish  marl  and  sand,  with  small  chalk-debris. 
Laud  and  freshwater  shells  (Li/mnea,  Succinea,  Helix, 
Bithijnia,  Planorbis,  Pupa,  Pisidium,  and  Ancylus,  all  of 
recent  species)  are  eommcm,  and  mammalian  bones  and 

teeth  are  occasionally  found 2  to    8  feet. 

2A.  Coarse  sub-angular  fliiit-gravel,  white  with  irregular 
ochreous  and  ferruginous  seams,  with  tertiary  flint  peb- 
bles aud  small  sandstone-blocks.  Remains  of  shells 
as  above,  in  patches  of  sand.     Teeth  and  bones  of  ele- 
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Average 
thickness, 
pliant  and  of  species  of  horse,  ox,  and  deer,  generally 
near  the  base.     This  bed  is  fiu-ther  remarkable  for  con- 
taining the  worked  flints   ("haches"  of  M.  de  Perthes, 

and  "  langues  des  chat"  of  the  workmen)  6  to  1 2  feet. 

resting  on 
Uneven  sm-face  of  Chalk  strata. 

Ill  the  stratum  Ih  the  flint  implements  are  found  in  considerable  numbers. 
Mr.  Prestwich  tells  us  in  his  paper  read  before  the  Royal  Society,  that  on  his 
first  visit  he  obtained  several  specimens  from  the  workmen.  The  late  Dr. 
Rigollet  mentions  the  occurrence  also  here  in  the  gravel  of  round  pieces  of 
hard  chalk,  pierced  witli  holes,  which  he  considers  were  used  as  beads.  Such 
were  also  found  by  Mr.  Prestwich  on  his  visit,  and  recognized  as  small  fossil 
sponges  (Coscinopora  cjlohularh,  D'Orb),  very  common  iu  the  Chalk.  He  ex- 
presses some  doubt  about  their  artificial  dressing,  although  he  admits  "  some 
specimens  do  certauily  appear  as  though  the  hole  had  been  enlarged  and  com- 
pleted."    We  figure  a  specimen. 


Supposed  Fossil  Bead. 

These  gravel-beds  at  St.  Acheul  cap  a  low  chalk  hill  a  mile  south-east  of  the 
city  of  Amiens,  and  are  about  a  huudi'ed  feet  above  the  valley  of  the  Sonmie, 
and  are  not  commanded  by  any  higher  ground. 

Pig.  2  is  also  from  the  gravel  of  Amiens,  and  is  a  very  good  example  of  the 
large  pear-shaped  hnplements.  The  specimen  No.  2  is  a  type  of  another  and 
flatter  kind,  and  was  probably  used  as  a  javelin,  or  spear-head,  while  the  largest 
pear-shaped  specimens  like  fig.  1  were  probably  used  for  digging  roots,  as  the 
upper  extremity  is  unworked,  and  left  bulbous  in  shape,  as  if  for  fitting  the  jmlm 
of  the  hand  when  in  use.     It  seems  there  are  two  sorts  of  pear-shaped  flints, 


Flint  Implement  (c)  lashed  to  a  stont  pole  («)  by  cord  (</),  as  a  spear-head;  h,  notch  at  end  of 
pole  for  end  of'  instrument. 


and  that  some  were  used  like  fig.  1  as  javelin,  or  spear-heads.  Sir  Charles 
Lycll  has  in  his  collection  one  of  these  worked  fiints  thus  lashed  on  to  a  stout 
pole,  in  illustration  of  their  probable  use  as  javelin-heads,  of  which  we  give  a 
representation  below. 

Jn  tiie  gravel  deposit  on  which  the  to\ni  of  Abbeville  stands,  a  number  of 
flint  implements  have  been  found,  together  with  teeth  of  Elephas  primigeniiis 
and,  at  places,  fragments  of  fresh-water  shells.  Tlie  section,  however,  which 
Mr.  Prestwich  considers  of  great  interest  is  that  at  Menchecourt,  a  suburb  to 
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the  uortli-west  of  the  town.  The  deposit  there  is  very  distinct  in  its  character, 
and  occurs  as  a  patch  on  the  side  of  a  chalk  hill,  which  connnauds  it  to  the 
northward,  while  it  slopes  down  iiuder  the  peat -beds  of  the  valley  of  the 
Somuie  to  the  southward.  The  following  is  the  section  in  descending  order,  as 
given  by  Mr.  Prestwich. 

Average 
thickness. 

1.  A  mass  of  brown  sandy  clay,  with  angular  fragments  of 
flints   and   chalk-rubble.      No   organic   remains.      Base 

very  irregular  and  indented  into  bed  No.  2    2  to  12  feet, 

2.  A  light-coloured  sandy  clay  ("  sable  gras"  of  the  work- 
men) analogous  to  the  loess,  contaniing  land-shells,  Pupa, 
Helix,  Claumlia-,  of  recent  species.  Flint-axes  and  mam- 
malian remains  are  said  to  occm-  occasionally  in  this  bed     8  to  2.5  feet. 

3.  White  sand  ("  sable  aigre"),  with  one  to  two  feet  of 
sub-angular  flint-gravel  at  base.  This  bed  abounds  in 
land-  and  fresh-water-shells  of  recent  species  of  the 
genera  Helix,  Succinea,  Cj/clas,  Pisidium,  Valvata,  Bithy- 
nia,  and  Planorbis,  together  -with  the  marine  Buccinum 
undatum,  Cardium  edule,  Tellina  solidula,  and  Purpura 
lapillus.  The  author  has  also  found  the  Cyrena  conso- 
hrina  and  Litorina  rudis.  With  them  are  associated 
numerous  mammalian  remains,  and  it  is  said  flint  imple- 
ments      2  to    6  feet. 

4.  Light-coloured  sandy  marl,  in  places  very  hard,  with 
Helix,  Zonites,  Succinea,  and  Pupa.     Not  traversed  3  feet. 

M.  Buteux  enumerates  from  this  pit  tlie  remams  of  Elephas  primigenius, 
RJiinoceros  tichorhinus,  Cervus  Sorjionensis,  (?),  C.  tarandus,  C.  priscus,  Urstts 
spelfpus,  Hijtena  spclrea.  Bos  primigeniua,  Equus  adamatirus,  and  Felis. 

Of  this  section,  however,  Mr.  Prestwich  remarks  that  the  essential  work  has 
yet  to  be  done,  namely,  the  determination  of  the  maimer  in  which  these  fossils 
are  distributed,  which  occur  in  strata  Nos.  2  and  3.  "  A  few  marine  shells," 
that  geologist  tells  us,  "occur  mixed  indiscriminately  with  the  freshwater 
species,  chiefly  amongst  the  flints  at  the  base  of  No.  3.  They  are  very  friable, 
and  somewhat  scarce.  It  is  on  the  top  of  this  bed  of  flints  that  the  greater 
number  of  bones  arc  found,  and  also,  it  is  said,  the  greater  number  of  flint 
implements."  Mr.  Prestwich,  however,  only  saw  some  long  flint  flakes  (con- 
sidered by  M.  de  Perthes  as  flint  knives)  from  the  peat-beds  and  barrows. 
There  are  specimens,  however,  of  the  larger  imi)lements,  or  "  baches,"  from 
Menchecourt,  in  ]\I.  de  Perthes'  collection ;  one  from  a  recorded  depth  of  five 
metres,  and  another  from  a  recorded  depth  of  seven  metres.  This  would  take 
them  out  of  No.  1  stratum,  but  leaves  it  uncertain  whether  they  came  from 
No.  2  or  No.  3.  From  this  general  appearance,  Mr.  Prestwich  is  disposed  to 
place  them  in  bed  No.  2,  but  M.  de  Perthes  believes  them  to  be  from  No.  3 — 
if  so,  Mr.  Prestwich  thinks  they  must  have  come  from  some  subordinate  clay- 
seams  occasionally  intercalated  in  the  white  sand. 

With  regard  to  the  geological  age  of  these  beds,  Mr.  Prestwich  considers 
them  as  belonging  to  the  period  usually  designated  as  Post-pliocene,  and 
notices  their  agreement  with  many  beds  of  that  age  in  England.  Tiie  Menche- 
court deposit  thus  resembles  that  of  Fisherton,  near  Salisbury ;  the  gravel  of 
St.  Acheid  is  like  some  on  the  Sussex  coast ;  that  of  MoiJin  Quignon  resem- 
bles the  gravel  so  well  exposed  in  the  great  railway  ballast -excavation  at  East 
Croydon,  and  the  gravel  at  'W^audsworth-common,  and  many  other  places  round 
London. 
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Besides  the  concurreut  testimony  of  the  workmen  and  of  capable  geologists, 
the  flint  im])lcmeuts  bear  evidence  in  themselves  of  their  geological  age.  "  It 
is  a  peculiarity  of  chalk  flints  to  become  deeply  and  permanently  stained  and 
changed  in  colour,  or  to  remain  u^nchanged,  according  to  the  nature  of  the 
deposit  in  which  they  are  embedded.  In  clay  beds  the  outside  of  flints 
become  opaquely  white  or  porcellanic ;  in  sand  their  black  fractured  surfaces 
remain  almost  unchanged,  whilst  in  l)eds  of  oehreous  and  ferruginous  sands 
tlie  flhits  are  stained  of  light  yellow,  tawny,  or  deep  brown  colours,  as  is  well 
exhibited  in  the  ordinary  gravels  of  the  London  area.  This  change  is  the 
work  of  very  long  time  and  of  moisture  before  the  opening  of  the  beds.  Now 
in  looking  over  the  large  series  of  flint -implements  in  M.  de  Perthes'  collec- 
tion, it  cannot  fail  to  strike  the  most  casual  observer  that  those  from  Menche- 
court  are  almost  always  white  and  bright,  whilst  those  from  Moulin  Quignon 
have  a  diJl  yellow  and  brown  surface ;  and  it  may  be  noticed  that  wlienever 
(as  is  often  the  case)  any  of  the  matrix  adheres  to  the  flint,  it  is  invariably  of 
the  same  nature,  texture,  and  colour  as  that  of  the  respective  beds  themselves. 
In  the  same  way  at  St.  Acheul,  where  there  arc  beds  of  white  and  otliers  of 
oehreous  gravel,  tlie  flint  implements  exhibit  corresponding  variations  in  colour 
and  adhering  matrix,  added  to  which,  as  the  white  gravel  contains  chalk  debris, 
there  are  portions  of  the  gravel  in  which  the  flints  are  more  or  less  coated 
with  a  film  of  deposited  carbonate  of  lime;  and  so  it  is  with  tlie  flint  imple- 
ments which  occur  in  these  portions  of  the  gravel.  Further,  the  surface  of 
many  specimens  is  covered  with  dentritic  markings.  Some  few  implements 
also  show,  like  the  fractured  flmts,  traces  of  wear,  their  sharp  edges  being 
blunted.  In  fact,  tlie  flint-implements  form  just  as  miich  a  continuous  part  of 
the  gravel  itself,  exhibiting  the  action  of  the  same  late  influences,  and  in  the 
same  force  and  degree,  as  the  rough  mass  of  flint  fragments  with  which  they 
are  associated." 
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Geological  SociETir  op  London,  March  28,  1860. 

1.  "  Notes  about  Spitzbergen  in  1859."     By  James  Lamont,  Esq.,  F.G.S. 

M.  Lamont  first  visited  Edge's  Land,  Avhich  is  corii]josed  of  liorizontal  strata 
of  limestone,  shale,  and  sandstone,  with  some  coal.  One  of  the  glaciers  on 
this  coast  has  a  frontage  of  tliirty  miles.  Black  Point  yielded  some  Carboni- 
ferous fossils.  The  Thoiisaiid  Isles  are  composed  of  greenstone,  sometimes 
columnar.  Stour  Eiord  and  VV^alter  Thymen's  Straits  were  next  visited.  The 
shoi-cs  consist  of  the  same  kind  of  horizontal  strata,  vvitli  trap-rocks.  Bell 
Sound  and  Ice  Sound,  on  the  west  coast,  were  also  examined ;  tlie  former  has 
liigh  liills  of  gi-ey  fossiliferous  limestone  all  round  it ;  the  fossils,  as  deter- 
mined by  Mr.  Salter,  i)rove  to  be  all  carboniferous.  At  various  points  on  the 
coast  and  islands  of  soutliern  Spitzbergen  Mr.  Lamont  found  bones  of  whales 
and  walrus  at  elevations  of  ten  to  one  hundred  feet  above  the  sea,  and  at  dis- 
tances of  from  a  few  yards  to  half  a  mile  inland.  The  bones  are  sometimes 
embedded  in  banks  of  moss.  Drift-wood  (i)ine)  also  abounds  ;  some  of  it  lies 
tliirty  feet  above  higli-water-mark. 

lu  the  supplement  to  this  paper,  Mr.  Horner  sup])lied  a  description  of  the 
rock-specimens  l)r()uglit  from  northern  Spitzbergen  by  Parry  and  Poster  in 
1827.  Prom  Die  evidence  thus  aflbrded  it  appears  that  the  islands  and  main- 
land about  the  entrance  of  Waigatz   Straits  consist  of  granitic  and  gneissic 
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rocks  with  quartz-rock  and  crystalline  limestones — possibly  the  altered  equi- 
valents of  the  Carboniferous  sandstones  and  limestones  of  southern  Spilz- 
bcrgen. 

2.  "  On  the  so-called  Wcalden  Beds  at  Linksficld."  By  C.  Moore,  Esq., 
F.G.S. 

The  auilior  recognized  a  similarity  of  appearance  between  the  shales  and 
tliiu  limestone-beds  at  Linksfield  and  those  of  the  Bone-bed  series  (at  the  base 
of  the  Lias)  at  Pylle  Hill,  near  Bristol,  at  Aust  Passage  and  at  Penarth,  on 
tlio  Severn,  and  at  the  Uphill  cutting  on  the  Great  Western  Railway.  The 
author  pointed  out  some  close  lithological  resemblances,  and  stated  that  he 
recognized  the  "  white  lias,"  the  "  Gotham  marble,"  the  "  bone-bed,"  and  the 
gy]iseous  clay -bands  of  the  south  in  the  quarry  at  Linksfield.  Cy prides, 
Esfheria,  remains  of  Hi/hochis,  Lepidotus,  Acrodus,  and  Plesiosaurus,  MyfiliLs, 
Modiola,  Unio,  and  Ci/clas,  from  the  Linksfield  beds,  were  among  the  palaionto- 
logical  evidences  supporting  his  correlation  of  the  beds  in  question. 

AprU  IS,  1S60. 

1.  "  On  a  Well-section  at  Bury  Cross,  near  Gosport."  By  James  Pilbrow, 
Esq.     In  a  letter  to  the  Assistant-Secretary. 

This  well,  which  was  dug  to  a  depth  of  one  himdred  and  ten,  and  bored  two 
hundred  and  twenty-one  feet  deeper,  appears  not  to  have  penetrated  the 
Bracklesham  series  of  sands  and  clays,  many  of  the  characteristic  fossils  of 
whicli,  obtained  from  the  well,  were  exhibited  by  Mr.  Pilbrow,  together  with 
specimens  of  the  beds  perforated.  The  yield  of  water  in  this  well  is  very 
copious,  certainly  equal  to  five  hundred  thousand  gallons  at  about  seventy  feet 
from  the  siirface.  When  not  pumped,  the  water  rises  to  about  nine  feet  from 
the  sui'face. 

2.  "  On  the  presence  of  the  London  Clay  in  Norfolk,  as  proved  by  a  jjoring 
at  Yarmouth."     By  J.  Prestwich,  Esq.,  E.G.S. 

In  1S40  Sir  E.  Lacon  and  Co.  conuneneed  a  well,  for  the  supply  of  water  to 
tlicir  brewery,  and  had  a  sliaft  dug  to  the  depth  of  twenty-two  feet,  and  then  a 
lioring  made  to  tlie  depth  of  five  hundred  and  ninety-seven  feet,  entering  the 
Chalk,  but  stopped  by  massive  flints.  The  work  was  unsuccessful ;  but  the 
specimens  of  the  strata  were  carefully  preserved  :  Mr.  Prestwich  aud  Mr.  Rose 
lately  examined  them,  and  the  following  is  Mr.  Prestwich's  opinion  of  tlie  strata 
that  they  represent : — blown  sand  and  shingle,  about  fifty  feet ;  recent  estuarinc 
deposits  (with  Odrea  edulis,  Cardium  edule,  Corbula  Nucleus,  Tellliia  Ballhira, 
T.  planata,  Cyprbia  Islandlca,  Pecteii  opercularis,  Mytilus  and  Balanus),  one 
hundred  and  twenty  feet ;  London  Clay,  three  hundred  and  ten  feet ;  AVool- 
Avich  and  Reading  series,  forty-six  feet ;  Chalk,  fifty-seven  feet. 

This  section  is  interesting  as  being  illustrative  of  the  estuary  and  its  filling 
up ;  and  of  the  extension  of  London  Clay  and  Lower  Tertiary  deposits  to  a 
more  noi-thcrly  point  than  had  previously  been  ascertained. 

3.  "  On  some  Foramiuifcra  from  the  Upj)cr  Triassic  Clays  of  Chellaston, 
near  Derby."  By  T.  Rupert  Jones,  Esq.,  E.G.S.,  aud  W.  K.  Parker,  Esq., 
M.  Mier.  Soc. 

Bluisli-grey  specimens  of  the  mottled  clay  from  the  pits  at  Cliellaston,  three 
miles  south  of  Derby,  whence  the  alabaster  is  obtained,  yielded  abundance  of 
minute  Foramhiifera,  a  few  Jintomostraca  (Cj/fhereJ,  some  Otolites,  and  spines 
and  plates  of  small  Ecliinoderms,  together  with  fine  siliceous  sand  and  jjyntous 
granules.  Of  the  Eoraiuiuifera  nearly  one-half  consist  of  a  small  variety  of 
Rofalia  repanda,  namely,  R.  elegans,  D'Orb.  The  next  most  numerous  group 
are  the  Nodosarlna,  including  varieties  of  Nodosaria,  Deutalina,  Marginalina., 
V(ir/hiuUna,  Plaiiularia,  Frondicularia,  Flabellina,  and  Cmtdlana.  The  genus 
VOL.  in.  3  F 
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next  ill  numerical  force  is  Nubecularia,  Folymor'phina,  BuUtnina,  and  Lituola 
are  represented  by  a  few  individuals. 

The  authors  stated  that  nearly  all  the  varieties  of  the  Nodomr'nKse  found  at 
Chellaston  are  present  in  the  Lias,  in  the  clays  of  the  Oolites,  in  the  Gault, 
Chalk-marl,  Chalk,  some  Tertiary  deposits,  and  in  some  of  the  western  Medi- 
terranean and  other  seas ;  and  the  species  of  the  other  genera  have  also  per- 
sisted to  the  present  day.  One  of  the  Triassic  forms  was  described  as  a  new 
variety  under  the  name  of  N.  Tibia.  After  describing  the  distribution  of 
Poraminifera  in  many  of  the  Mesozoic  strata,  and  ])ointing  out  that  Nodosarlce, 
Textularice,  RotaVuv,  and  some  other  Foraminifera  occur  in  the  palajozoic  rocks, 
Messrs.  Jones  and  Parker  observed  that  altogether  we  have  here  some  remark- 
able instances  of  the  persistency  of  life-types  among  the  lower  animals. 
"  Though  the  specific  relationship  of  the  palaeozoic  Poraminifera  require  further 
elucidation,  we  feel  certain  tliat  the  six  genera  represented  in  the  Upper 
Keuper  Clay  of  Chellaston  by  at  least  thirty  varieties  stand  really  in  the  place 
of  ancestral  representatives  of  certain  existing  Poraminifera,  tliat  they  put  on 
their  several  subspecific  features  in  accordance  with  the  conditions  of  their 
place  of  growth,  just  as  their  posterity  now  do,  and  that,  although  we  have  in 
this  instance  met  with  only  the  minute  forms  of  a  seven  hundred  fathoms  mud- 
bottom,  yet  elsewhere  the  contemporaneous  fuller  development  of  these  specific 
types  may  be  found  by  careful  search  in  other  and  more  shallow  water  deposits 
of  the  Triassic  period." 

May  2.  18G0. 

"On  the  Physical  Relations  of  the  Reptiliferous  Sandstone  near  Elgui." 
By  the  Eev.  W".  S.  Symonds,  P.G.S. 

Referring  to  Sir  R.  Murcliison's  sections  of  the  Elgin  district,  in  the  Quart. 
Journ.  Geol.  Soc,  No.  59,  pp.  421  and  428,  which  show  a  conformable  sequence 
of  strata  from  the  Old  Red  Sandstone  of  Poths  to  the  yellow  sandstone  and 
cornstone  of  Lossiemouth  and  Burgh  Head,  the  author  stated  that  the  sili- 
ceous marly  rocks,  or  so-caUed  "  cornstones"  of  Glassgi-een,  Linksfield,  Spynie, 
Inverugie,  and  Lossiemouth  are  in  reality  very  dissimilar  to  the  cornstones  of 
Poths  and  Cotliall.  He  then  pointed  out  the  improbability  of  the  so-called 
cornstones  of  Glassgreen  continuing  to  dip  north- westwardly  under  the  sand- 
stone of  the  Quarry-wood  Ridge,  especially  as  near  Linksfiekl  it  is  seen  to  dip 
away  from  that  ridge.  Evidence  also  of  a  break  in  the  strata  at  the  Bishop 
MLU  quarries  was  brought  forward  to  show  that  the  sandstone  beneath  tliis 
"  cornstone"  (presumed  to  be  the  Reptiliferous  sandstone)  is  probably  In-ought 
by  a  fault  against  the  lower  or  Holoptychian  sandstone,  which  latter  towards 
Spynie  was  shown  to  be  surmounted  by  the  Reptiiil'erous  sandstone,  and  this 
last  conformably  by  a  marly  siliceous  rock  or  so-called  "  cornstone." 

Beyond  Spynie  Loch,  northward,  the  author  supposed  that  another  fault  had 
again  brought  u])  the  sandstone  with  Stagoiiolcpis  and  Ili/perodapedou  at  Lossie- 
moutli.  Beyond  this  a  cornstoue-likc  rock  is  again  seen  to  cover  the 
sandstone. 

2.  "  Notice  of  the  Discovery  of  two  Bone-caves  in  Northern  Sicily."  By 
Baron  Anca  de  Mangalaviti.* 


May  IG,  18G0. 

1.  "  Outline  of  the  Geology  of  part  of  Venezuela  and  of  Trinidad."     By 
G.  P.  Wall,  Esq.     Communicated  l)y  Sir  Roderick  Murcliison,  V. P.G.S. 
The  district  examined  by  Mr.  Wall  extends  from  the  8  th  degree  north  lali- 

*  A  full  account  of  these  caves  is  given  at  page  312  of  this  volume. 
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tude  to  the  sea,  and  eastward  of  the  69th  meridian.  It  includes  the  Serrania 
(as  the  mountainous  region  is  termed)  and  the  Llanos  or  plains  to  the  south. 

The  most  ancient  rocks  in  Venezuela  consist  of  mica-schists  and  gneiss,  and 
compose  the  author's  "  Caribbiau  Group." 

These  schistose  rocks  are  highly  distorted.  In  the  western  portion  of  the 
district  tliey  have  a  breadth  of  about  thii'ty  miles,  and  rise  to  the  height  of 
eight  thousand  feet. 

Gneiss  also  is  present,  and  is  markedly  interstratified  with  the  mica-schists. 
The  transition  is  occasionally  gradual ;  but  more  usually  it  is  sudden  and 
abrupt.  The  gneiss  sometimes  assumes  the  irregular  structure  of  granite,  but 
is  still  distinctly  bedded.  It  is  occasionally  auriferous.  Very  small  propor- 
tions of  copper-ores  and  argentiferous  galena  exist  in  some  localities. 

The  Serrauia  also  compiises  another  great  group  of  strata,  flanking  the 
"  Carribbian"  rocks  on  the  south,  and  in  the  eastern  district  rising  to  a  height 
of  more  than  seven  thousand  feet,  with  a  breadth  of  from  thirty  to  forty  miles. 
These  consist  of  sandstones,  fossiliferous  limestones,  and  shales,  and  form  the 
group  provisionally  termed  "  Older  Parian." 

These  Older  Parian  strata  must  be  nearly  eight  thousand  feet  thick.  They 
have  been  intensely  disturbed.  Though  tlie  fossils  can  rarely  be  separated 
from  the  matrix,  yet  some  were  fortunately  obtained  from  near  Cumami — 
namely,  Tngon'ue.  and  small  Gasteropoda — probably  of  Lower  Cretaceous  age. 
These  Lower  Parian  rocks  extend  westward  into  New  Granada,  and  are  pro- 
bably related  to  the  Neocomian  rocks  of  Bogota.  Near  Iheii-  junction  with 
the  "  Ctu-ibbian  Group"  they  are  often  interstratified  and  alternate  with  rocks 
of  igneous  origin. 

The  lilanos  are  entirely  formed  of  conglomerates  and  sandstones  referable  to 
the  "  Newer  Parian  Group."  In  Trinidad  a  lower  and  calcareous  portion  exists. 
Altogether  this  group  probably  has  a  thickness  of  nearly  four  thousand  feet. 
Fossils  are  abundant  in  the  calcareous  division,  and  seem  to  represent  the 
Lower  Pliocene  or  Upper  Miocene  series  of  Europe. 

The  upper  portion  of  the  Newer  Parian  series,  which  is  often  shaly,  contains 
beds  of  lignite,  frequently  admitting  of  exploitation.  The  lignite  occurs  at 
several  localities  on  the  m'aiidand,  and  also  in  Southern  Trinidad.  The  ligniti- 
ferous  beds  have  locally  undergone  combustion  to  a  great  extent,  from  natural 
causes,  such  as  the  decomposition  of  pyrites.  The  result  is  that  tlic  strata 
have  been  indurated  and  baked  for  a  vertical  extent  sometimes  of  seventy  or 
eighty  feet,  the  clays  assuming  various  conditions,  and  presenting  the  "]Jorcel- 
lanites"  and  "tlierraantides"  of  continental  authors. 

The  asphalt  of  Trinidad  and  the  maiidand  is  almost  uivariably  disseiniuatcd 
in  the  upper  part  of  the  Newer  Parian  group.  When  in  silu,  it  is  eoiiihicd  to 
particular  strata,  which  were  originally  shales  containing  a  certain  proportion 
of  vegetable  debris.  The  organic  matter  has  undergone  a  special  mineraliza- 
tion, producing  a  bituminous,  in  place  of  the  ordinary  anthraciferous  sub- 
stances. This  operation  is  not  attributable  to  heat,  nor  of  the  nature  of  dis- 
tillation ;  but  is  due  to  chemical  reaction  at  the  ordinary  temperature  and 
under  the  normal  conditions  of  the  climate.  After  the  solution  and  removal 
of  tlic  bitumen  from  wood  passiufj  into  asphalt,  the  remaining  organic  structure 
presents  peculiar  appearances  under  the  microscope. 

Tiie  occurrence  of  asphalt  in  New  Granada  and  the  Valley  of  the  Magda- 
lena  in  all  probability  indicates  the  presence  of  the  Newer  Parian  strata  in 
those  districts. 

2.  "  On  the  co-existence  of  Man  with  certain  Extinct  Quadruiieds,  proved 
by  Fossil  Bones  from  various  Pleistocene  Deposits,  bearing  Incisions  made  by 
sharp  instruments."    By  M.  E.  Lartet,  For.  M.G.S.     In  a  letter  to  the  President. 

The  author  having  for  some  time  past  made  observations  upon  fossil  bones 


412  THE    GEOLOGIST. 

exhibiting  evident  impressions  of  human  agency,  wa?  requested  by  the  Presi- 
dent, who  had  examined  tlie  specimens  indicated,  to  communicate  the  results 
of  his  researches  to  this  Society. 

The  specimens  referred  to  are  : — 1st,  fragments  of  bones  of  Auroclm  exhi- 
biting very  deep  incisions,  made  apparently  by  an  instrument  having  a  waved 
edge ;  2ndly,  a  portion  of  a  skull  of  Megaceros  hihernicus,  bearing  significant 
marks  of  tlie  mutilation  and  flaying  of  a  recently  slain  animal.  These  were 
obtained  from  the  lowest  layer  in  the  cutting  of  the  Canal  de  I'Oarcq,  near 
Paris,  and  have  been  figured  by  Cuvier  in  his  "  Ossemens  Fossihs."  Molars  of 
ElepJias  prlmigenliis  found  in  the  same  deposit  are  figured  by  Cuvier,  who  states 
that  they  had  not  been  rolled,  but  had  been  deposited  in  an  original  and  not  a 
remanie  deposit.  3rdly,  among  bones,  with  incisions,  from  the  sands  of  Abbe- 
ville, are  a  large  antler  of  an  extinct  stag  {Cerniis  Soiiionensis)  and  seveial 
horns  of  the  common  Red-Deer.  Itlily,  bones  of  liJdiioceros  tichorhhius  from 
Menchecovirt,  near  Abbeville,  where  flints  worked  by  human  hands  have  been 
found.  5thly,  portions  of  horns  of  Megaceros  from  the  British  Isles.  In 
reference  to  the  remains  of  the  Gigantic  Deer,  M.  Lartet  alludes  to  the  Eev. 
J.  G.  Cumming's  statement  that  stone  implements  have  been  found  in  the  Isle 
of  Man  imbedded  with  remains  of  the  Megaceros,  and  that  hatchet-marks  liave 
been  seen  on  an  oak-tree  in  a  submerged  forest  of  possibly  still  older  date. 
6thly,  fragments  of  bone  collected  by  M.  Delesse  from  a  deposit  near  Paris, 
and  exhibiting  evidence  of  having  been  sawn,  not  with  a  smooth  metallic  saw, 
but  with  such  an  instrument  as  the  flint  knives  or  splinters,  with  a  sharp  chisel- 
edge,  found  at  AbbevUle  would  supply. 

If,  says  the  author,  the  presence  of  worked  flints  in  the  gravel  and  sands  of 
the  valley  of  the  Somme  have  established  with  certainty  the  existence  of  man 
at  the  time  when  those  very  ancient  deposits  were  formed,  the  traces  of  an 
iiitentional  operation  on  the  bones  of  Rh'moceros,  Aurochs,  Megaceros,  Cerciis 
Somoneiisis,  &c.,  supply  equally  the  inductive  demonstration  of  the  contemjio- 
raneity  of  those  species  with  the  human  race.  M.  Lartet  points  out  that  the 
Aurochs,  though  still  existing,  was  contemporaneous  with  the  Elephas  priiiil- 
genius,  and  that  its  remains  occur  in  pre-glacial  deposits  ;  and  indeed  that  a 
great  proportion  of  our  living  mamraifers  have  been  contemporaneous  with 
E.  primigetiius  and  R.  tichorhbms,  the  first  appearance  of  which  in  Western 
Europe  must  have  been  preceded  by  that  of  several  of  our  still  existing 
quadrupeds. 

The  author  accepts  M.  d'Archiac's  determination  of  the  period  of  the  sepa- 
ration of  England  from  the  Continent  as'having  been  anterior  to  the  formation 
of  the  ancient  alluvium  or  " loess,"  but  subsequent  to  the  great  rolled  graxel- 
deposits  in  which  the  flint  hatchets  of  a  primitive  people  are  found.  If  M. 
E.  dc  Beaumont's  hypothesis  of  tlicse  gravels  being  due  to  the  last  dislocation 
of  the  Alns  be  acccjjted,  the  worked  flints  carried  along  with  the  erratic  jieb- 
blcs  afford  a  proof  of  tlie  existence  of  man  at  an  epoch  when  Central  Europe 
had  not  yet  fully  received  its  present  geographical  features. 

The  author  also  remarks  that  tho\igh  there  is  good  evidence  of  tlic  cliangcs 
of  level  having  occurred  since  man  began  to  occupy  Europe  and  tlie  British 
Isles,  yet  they  liavc  not  amounted  to  catastrojflies  so  general  as  to  aiTcct  the 
regular  succession  of  organized  beings. 

Ijastly,  M.  Lartet  announced  that  a  flint  liatcliet  and  some  flint  knives  had 
lately  been  discovered,  in  company  with  remains  of  Elcpliant,  Aurochs,  Horse, 
and  a  feline  animal,  iii  the  sands  of  the  Parisian  suburb  of  Grcnclle,  by  M. 
Gossc,  of  Geneva. 
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May  30,  ISGO. 

1.  "  Oil  certaiu  Rocks  of  Miocene  and  Eocene  age  in  Tuscany,  including 
Serpentine,  accompanied  by  Copper-ore,  Lignite,  and  Alabaster."  By  W.  P. 
Jerris,  Esq.,  E.G.S. 

Three  distinct  eruptions  of  serpentinous  igneous  rocks  have  been  recognized 
by  the  Italian  geologists ;  two  are  considered  to  have  occurred  in  Tertiary 
times,  and  one  previously  in  the  Mesozoic  period:  dykes  of  diorite  (also  of 
Tertiary  age)  are  more  rare  in  the  same  geographical  area.  From  the  abundant 
occurrence  of  these  eruptive  locks,  and  the  extensive  development  of  Miocene 
strata,  unknown  in  England,  arise  many  pecidarities  of  Tuscan  geology  and 
mineralogy.  1st.  The  diallagic  serpentine  has  pierced  the  Upper  Cretaceous 
beds,  but  does  not  enclose  any  fragments  of  Tertiary  rocks,  it  is  non-metalli- 
ferous, and  is  employed  in  architectm-e.  2ndly.  The  euphotide  or  "  granitone," 
is  unfit  for  biuldiug  purposes.  The  contact  of  this  with  the  diallagic  serpentine 
has  metamorphosedtlielatter  into  the  curiously  marked  "  Ranocchiaja,"  3rdly. 
Diorite,  penetrating  the  euphotide,  and,  like  it,  belonging  to  the  Eocene  age. 
This  and  the  serpentine  acting  on  the  "  Macigno'  lias  produced  the  "  Gabbro 
rosso."  4t]ily.  "  Gabbro  verde,"  or  serpentine,  without  diallage,  of  Miocene 
age.  This  is  much  softer  than  the  diallagic  serpentine.  It  forms  dykes  ;  but 
more  generally  it  is  the  axial  nucleus  of  hills  and  mountains,  the  strata  of  which 
are  much  disturbed.  In  most  cases  the  seritcntine  rocks,  piercing  the  sedimgm- 
tary  strata,  have  upheaved  them  from  all  sides  .  to  this  remarkable  specie/  of 
axis  the  author  proposes  the  term  peridiual,  indicating  that  tfie  strata  fall  off 
in  every  direction.  The  limestones  are  often  altered  by  the  serpentine  into 
dolomite  (Micmmite),  and  are  otherwise  variously  affected  Near  Matarana  a 
mouse  coloured  limestone  is  changed  (by  the  alteration  of  the  carbonate  of  iron 
to  a  peroxide)  into  a  brick-red  marble,  often  brecciated  and  veined  witli  serpen- 
tine and  calc-spar  (Ofiocalce") 


June  13,  ISGO. 

1.  "  On  the  Ossiferous  Caves  of  the  Peninsular  of  Gowcr,  in  Glamorganshire, 
South  Wales."  By  H.  Falconer,  M.D.,  F.R.S.,  F.G.S.  With  an  Appendix  by 
J.  Prestwich,  Esq.,  F.R.S.,  Treas.  G.S.,  "On  a  Raised  Beach  in  Mewslade 
Bay,  and  the  occurrence  of  the  Boidder-clay  on  Cefn-y-bryn,  in  Gower. 

This  communication  was  a  summary  of  researches  made  during  the  last  three 
years  by  the  author  and  Lieut. -Col.  ^Vood,  F.G.S.  The  known  bone-caves  of 
Gower,  (of  which  Paviland,  Spritsail  Tor,  and  Bacon  Hole  have  already  supplied 
Dr.  Buckland  and  others  to  some  extent  witli  materials  for  the  history  of  the 
Cave-period)  are  in  the  Carboniferous  Limestone ;  and,  M'ith  the  exception  of 
that  of  Spritsail  Tor,  which  is  on  the  west  coast  of  the  peninsula,  they  all  occur 
between  the  Mumbles  and  the  W^orm's  Head.  The  most  imporl  ant  are  "  Baccm 
Hole,"  "Minchin  Hole,"  "Bo.sco's  Den,"  "Bowen's  Parlour,"  "  Crow  Hole," 
"Raven's  Cliff  Cavern,"  and  lastly  the  well-known  "Paviland  Caves."  Bone- 
caves  at  the  Mumbles,  in  Caswell  Bay  and  in  Oxwieh  Bay  formeily  existed; 
but  the  sea  has  destroyed  them.  One  cavern  named  "  Raui  Tor"  between 
Caswell  Bay  and  the  ^tumbles,  presumed  to  be  ossiferous,  remains  unexplored. 

Before  describing  the  bone-caves,  the  author  brieiiy  noticed  that  which  Mr. 
Prestwich  had  lately  traced,  a  raised  beach  and  talus  of  breccia,  for  a  mile  along 
Mewslade  l?ay,  westward  of  Paviland;  and  he  jjoiutcd  out  their  important 
relationship  to  the  marine  sands  and  overlying  limestone-breccia  found  in  several 
of  the  Gower  Caves.  Some  patches  of  Boulder-clay  had  also  been  found  by 
Mr.  Prestwich,  on  the  highlands  of  Gower,  and  in  Khos  Sili  Bay. 

"  Bacon  Hole"  was  first  treated  of.  On  the  limestone  fioor  of  the  cave  are, — 
(1)  a  few  inches  of  inaruie  sand,  abounding  with  Litorina  rudis,  L.  liloralis,  and 
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Clausula  nUjricam,  with  bones  of  an  Arvicola  and  bii-cls ;  (2)  a  thin  layer  of 
stalagmite ;  (3)  two  feet  or  less  of  blackish  sand,  containing  a  mass  of  bones  of 
Elejihas  aniiquus,  with  remains  of  Meles  taxus  and  Putorius  (vulganis  ?)  ;  (4) 
one  to  two  feet  of  ochreous  cave-earth,  limestone-breccia,  and  sandy  layers, 
Anth  remains  of  Elephas  antlquus,  Rhifwceros  hemitcechus,  Hyana,  Canis  lupus, 
Ursus  spelceus.  Bos  and  Ccrous ;  (5)  irregular  stalagmite,  partly  enveloping  a 
hugh  tusk  of  an  Elephant  embedded  below  it ;  (6)  limestone -breccia  and  stalag- 
mite, from  one  to  two  feet  thick,  with  bones  of  Ursus  and  Bos  ;  (7)  iiTcgular 
beds  of  stalagmite,  one  foot  or  more,  with  Ursus;  (8)  dark-coloured  superficial 
earth,  kept  soppy  by  abundant  drip,  with  bones  of  Bos,  Cenus,  Canis  tulpes, 
horns  of  Reindeer  and  Koebuck,  together  with  shells  of  Patella,  Mytilus, 
Purpura,  Litorina,  (probably  brought  into  the  cavern  as  food  by  birds),  and  also 
pieces  of  ancient  British  pottery.  The  marine  sand  at  the  bottom  of  "Eacou 
Hole"  was  analogous  to  that  on  the  rocky  floor  of  the  San. Giro  Cave,  near 
Palermo ;  but  containing  fewer  species  of  Mollusca.  The  uppermost  layer  of 
stalagmite  is  about  thirty  feet  above  high  water.  The  Elephant  remains  belong 
to  at  least  three  individuals,  one  of  which  was  adult,  and  one  young  with  milk- 
deutition. 

"  Minchin  Hole,"  the  grandest  and  most  spacious  of  all  the  Gower  Gaves,  is 
170  feet  long,  70  feet  where  widest,  and  35  feet  high  at  the  entrance;  the 
section  gave — (1)  Loose  limestone-breccia,  three  feet^;  (2)  Yellow  cave-earth, 
nine  inches ;  (3)  Sand,  one  foot ;  (4)  Blackish  sandy  loam  containing  abundant 
remains  of  Rhinoceros,  Elephas,  and  .So.?,  two  and  a  half  feet ;  (5)  Greyish-yellow 
marine  sand,  varying  in  thickness  from  one  to  four  feet,  and  resting  on  the  rocky 
floor.  Some  of  the  lower  jaws  of  Rhinoceros  from  this  deposit  exhibit  Litorinae 
and  comminuted  shells  imbedded  in  the  encrusting  matrix  :  and  the  black  sand 
yielded  Helix  hispida,  similarily  attatched.  In  the  interior,  the  cave-earth  was 
thicker,  and  the  black  sandy  loam  more  unctuous.  The  mammaUau  remains 
■were  closely  analogous  with  those  from  Bacon  Hole ;  but  the  Elephant  remains 
{E.  aniiquus)  were  fewer,  and  those  of  Rhinoceros  hemitcechus  were  more  numer- 
ous, and  better  preserved.  No  remains  of  Eleph.  primigenius  or  of  Rhinoc. 
tichorhinns  were  met  with  in  Bacon  Hole  or  Mmchin  Hole. 

"  Bosco's  Den,"  a  cavernous  iissure,  between  '■  Bacon  Hole"  and  "  Minchin 
Hole,"  is  about  seventy  feet  high.  Gol.  Wood,  having  succeeded  in  reaching  a 
hole  called  by  the  quarrymen  "  Bacon's  Eye,"  found  it  to  be  an  angular  opening, 
two  and  a  half  feet  in  diameter,  at  the  top  of  one  the  the  great  vertical  hssiu-es 
in  the  limestone,  and  leading  into  a  tine  cavern.  Beneath  it  the  fissure  was 
filled  up  with  a  mass  of  angular  fragments  of  limestone,  with  bones,  teeth,  and 
land  shells,  impacted  in  ochreous  loam,  al)out  twenty  feet  in  height,  resting  on 
a  solid  ])latform  of  breccia,  beneath  which,  the  fissui-e  had  to  a  great  extent 
been  washed  out  by  the  sea.  On  enlarging  the  aperture,  by  uudermuiing  the 
projecting  mass  of  loam  and  breccia,  a  cavity  was  found  extending  seventy-six 
feet  backwards,  with  a  width  of  from  seven  to  sixteen  feet,  and  a  general  height 
of  about  fifteen  feet.  A  line  of  fissures  runs  along  the  angle  of  the  roof,  and 
towards  the  outer  part  of  the  cavern  the  crack  widens  into  an  irregular  flue, 
which  liad  evidently  communicated  with  the  surface ;  here  the  cavern  rises  to  a 
height  of  forty  feet.  The  eastern  wall  only  of  the  cavern  was  found  to  be  coated 
with  stalagmite.  The  floor  was  tolerably  smooth  and  shelved  down  gradually, 
from  the  mouth  to  the  extremity,  the  deposits  beiu^  thicker  outwards.  The 
floor  having  been  excavated  down  to  the  hard  breccia,  there  were  observed. — 
(1)  at  the  top,  a  bed  of  sandy  peat  or  turf,  formed  chiefly  of  bits  of  sticks  and 
comminuted  vegetable  matter,  about  one  foot  thick,  except  under  the  flue, 
where  it  formed  a  low  conical  licap.  In  or  on  this  peaty  covering  were  bones 
of  Ox  and  Wolf,  and  bones  and  broken  shed  antlers  of  Deer,  of  species  or 
varieties  allied  to  the  lleiiidccr  (Cere us  Guelturdi  and  Cerv.  priscusj.       (2) 
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Stalagmite,  regular,  but  usually  less  than  a  foot  thick.  At  one  spot  it  rose  into 
a  boss  two  feet  three  inches  hi^rh,  which  was  found  iu  a  shattered  condition,  the 
fragments  being  loose,  but  still  in  place;  thus  indicating  the  operation  of  some 
shock  since  the  formation  of  the  stalagmite,  and  even  since  the  peat  began  to  be 
formed,  as  well  as  the  absence  of  the  drip  iu  the  cave  since  the  shock  took 
place  ;  (3)  sandy  loam,  one  foot  four  inches,  with  fragments  of  rock  and  without 
bones ;  (4)  santf,  foui-  feet  six  inches ;  (5)  a  bed  of  loose  stony  breccia,  four  feet, 
without  bones ;  (6)  ochreous  loam,  or  the  usual  cave  earth,  six  to  seven  feet 
thick,  resting  on  the  solid  cemented  breccia,  which  forms  a  floor  or  diaphragm 
between  the  upper  and  lower  chambers  of  the  fissure.  Ursus  speUcus,  Canis 
lupus,  C.  vulpes.  Bos,  Cervus,  and  Arcicola  occur  in  the  loam,  the  latter  iu  abun- 
dance. The  most  remarkable  circumstance  about  these  rem.iins  was  the  great 
excess  or  Deers'  antlers  above  the  others.  Upwards  of  one  thousand  antlers, 
mostly  shed  and  of  young  animals  belonging  chiefli/  to  Cervus  Guettardi,  were 
collected.  The  loweV  chamber  has  been  washed  out  by  the  sea  to  a  depth  inwards 
of  thirty-one  feet ;  and  at  its  extremity  a  compact  mass  of  marine  sand  and 
gravel,  about  nine  feet  thick.  The  solid  breccia  forming  the  roof  of  the  lower, 
and  the  base  of  the  upper  cave,  increases  in  thickness  from  six.  feet  at  the  outside 
to  a  greater  depth  iuwards.  Its  materials  correspond  with  the  bed  of  angular 
debris  observed  by  ]\Ir.  Prestwich  on  the  raised  beach  of  Mewslade  Bay. 

"  Bowen's  Parlour,"  or  "  Devil's  Hole,"  is  also  a  cavernous  fissure  in  the 
limestone  clifi",  between  Bosco's  Den  and  Crow  Hole.  It  has  been  washed  out 
by  the  sea ;  the  former  about  twenty  feet  high  at  the  mouth,  the  latter  four- 
teen. Thin  tabular  aggregations  of  sand  adhere  to  the  lower  surface  of  the 
l)artition,  showiug  that  it  was  deposited  on  a  bed  of  sand.  The  same  phenomena 
are  repeated  in  "  Crow  Hole"  with  modifications ;  the  cave  deposits  being 
still  in  situ :  here  remains  of  Ursus,  Meles,  Rhinoceros,  and  some  other  forms 
have  been  found. 

"  Raven's  Cliff,"  presents  a  cavernous  fissure  broad  and  high  externally,  con- 
tracted within.  Here  a  thin  crust  of  stalagmite  formed  a  floor  upon  sand  nine 
feet  thick,  which  filled  the  fissure  close  up"  to  the  roof,  leaving  only  an  empty 
angidar  chamber  about  a  foot  high  al)ove  the  stalagmite.  Upon  the  latter, 
remains  of  Mustelafoina,  Canis  rulpes,  and  some  Fish-bones  and  Bird-bones  were 
found.  In  the  sand  large  coprolites  of  Carnivores,  some  fine  remains  of  Felis 
spelcea,  bones  of  Rhinoceros,  and  the  vertebra  of  a  Fish  were  discovered.  Below 
the  sand,  as  usual  in  the  Gower  Caves,  there  was  a  sandy  breccia  cemented  by 
stalagmite,  about  a  foot  thick.  Upon  it  was  a  large  block  of  limestone,  smoothed 
and  polished,  probably  by  the  rubbing  against  it  of  cave-animals,  and  patches  of 
polished  sm-face  Avere  seen  on  the  walls  of  the  cave.  Remains  of  Elephas, 
Rhinoceros,  Bos,  and  Cercus,  were  met  with  alwve  the  breccia.  Below  the 
breccia  was  a  bed  of  dark-grey  gritty  sand,  indurated  by  calcareous  infiltration, 
and  attaining  a  maximum  thickness  of  aljout  eight  feet.  In  this  sand,  and  close 
upon  the  rock-floor,  teeth  of  Ilippotamus  major,  young  and  old,  and  remains  of 
Ursus,  Cercus,  and  Arcicola,  were  met  with.  There  was  evidence,  on  the  clitf 
beyond  the  aperture,  of  the  cave  and  its  contents  having  formerly  been  continued 
further  seawards. 

The  author  pointed  out  that  in  all  these  caves  the  bottom  appears  to  have 
been  first  filled  with  sea  sand  or  shingle,  with  which  were  occasionally  inter- 
mixed the  bones  of  pachyderms,  ruminants,  &c.,  then  living  on  the  emerged 
land  of  Gower ;  that,  when  this  deposit  was  elevated  above  high  water  mark, 
stalagmite  and  angular  debris  of  limestone  rock  formed  a  floor,  on  which  subse- 
quently cave-earth  or  other  common  alluvial  materials,  with  bones  and  antlers, 
often  in  profusion,  were  accumulated  through  the  fissure  above,  during  a  long 
lapse  of  tune  after  the  rise  had  been  accomplished.  At  last,  by  a  converse 
action,  of  comparatively  modern  date,  the  level  of  the  caves  was  depressed. 
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Tlie  raised  beacli  at  Mewslade  Bay,  which  appears,  according  to  the  evideuce  of 
Mr.  Prestwich,  to  be  of  later  date  thau  Ihe  Boiilder-claj^  has  without  doubt 
partaken  of  changes  of  level  similar  to  what  the  caves  and  their  contents 
have  undergone;  although  the  marme  deposits  in  the  caves  not  being  at  a 
uniform  level,  either  iu  relation  to  each  other  or  to  the  raised  beach,  it  is  pro- 
"bable  that  there  have  been  locally  unequal  depressions  of  level  in  comparatively 
modern  times.  The  author  thinks  that  the  sea  has  effected  but  a  comparatively 
slight  inroad  on  the  cave-deposits  and  raised  beach;  and  hence  he  infers  that 
they  belong  to  a  comparatively  modern  epoch,— seeing  also  that  they  are  pro- 
bably of  later  date  than  the  Boulder-clay  period,  and  rest  on  marine  sands 
containing  existing  species  of  shells. 

Pavilaud  Cave  was  next  referred  to;  but  the  author  restricted  his  remarks  to 
the  remains  of  Elephas  prmigenius  and  human  bones  that  were  found  in  it,  and 
argues  that  the  latter,  {i.  e.  the  skeleton  of  the  "  Red  Lady")  are  of  more 
recent  date  than  the  former. 

In  the  cave  at  Spritsail  Tor,  under  a  stalagmitic  bone-breccia,  the  irregular 
fissure  of  the  rocky  floor  was  impacted  with  ocbreous  cave-earth  full  of  bones 
and  teeth  of  Elephas  antiquus,  E.  jprimigenms,  liJiinoceros,  tichorhimis,  Equus, 
Sus,  Bos,  Cervus,  Lepvs,  Arvicola,  Mus,  Ursus  spelceus,  U.  prisciis  (?),  Felis 
spekra,  Hyena  spel^a,  Canis  liqms,  C.  vttlpes,  Meles  ttixiis,  and  Mustela.  Cop- 
rolites  QiHymia,  gnawed  bones  of  Bos,  Eqims,  and  Cemn,  and  a  great  abundance 
of  the  detached  molars  of  horse,  gave  the  cave  the  undoubted  character  of 
having  been  a  Hyaena's  den.  In  the  superficial  sand  on  the  stalagmite,  the 
antlers  of  a  Reindeer  and  some  human  bones  were  found. 

After  a  comparative  review  of  the  fauna  of  the  Gower  bone-caves  in  relation 
with  that  of  other  cave-districts  of  England,  and  of  Europe  in  general,  the 
author  arrived  at  the  following  conclusions. 

1.  Tlmt  the  Gower  Caves  have  probably  been  filled  up  wih  their  mamma- 
lian remains  since  the  deposition  of  the  Boiilder-clay. 

2.  That  there  are  no  mammalian  remains  found  elsewhere  in  England  and 
Wales  referable  to  a  fauna  of  a  more  ancient  geological  date. 

3.  The  Elephas  (Loxodon)  mendionalis  and  Rhinoceros  Etruscvs,  which  occur 
in,  and  are  characteristic  of,  the  "  Submarine-forest  Bed"  that  immediately 
luidcrlies  the  Boulder-clay  on  the  Norfolk  coast,  have  nowhere  been  met  with 
in  the  British  caverns. 

4.  That  Elephas  antiques,  with  Rhinoceros  hemitcechus,  and  E.  primigenius 
W'ith  Rh.  tichorhimis,  though  respectively  characterizing  the  earlier  and  later 
portions  of  one  period,  were  probably  contemporary  animals ;  and  that  they 
certainly  w^erc  companions  of  tlie  Cave-Bears,  Cave-Lions,  Cave-Hyaiuas,  &c., 
and  of  some  at  least  of  the  existing  mammalia. 

[The  Geological  Society's  Meetings  are  resumed  on  the  7th  inst.] 

Geologists'  Association. — Rev.  Walter  ]\Iitchell  will  read  a  paper  "  On  the 
Api)lication  of  Crystallography  to  Mineralogy  and  Geology." 


NOTES    AND     QUERIES. 

Travektine  Deposits  along  the  Eoot  of  Kixdek  Scout,  Derbysitibe. 
— It  will  perhaps  be  interesting  to  Manchester  geologists  to  know  that  a  de- 
posit of  travertine  is  now  forming  along  the  ^asc  of  the  above  hill.  The 
nearest  deposits  of  this  kind  arc  at  Matlock  Bath,  iu  the  mountain  limestone,  a 
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distance  of  forty  or  fifty  miles  from  Mauchester.  The  above  is  formed  by  a 
little  stream  wliicli  flows  out  of  the  hill-side,  aud  trickles  slowly  dowm  to  join 
a  brook  at  the  bottom.  The  bed  is  already  about  ten  feet  in  thickness  at  its 
greatest,  and  about  twenty  or  thii'ty  feet  in  length;  in  composition  it  is  rather 
liarder  and  more  compact  than  that  found  at  Matlock,  and  like  it  contains  in- 
crustations and  impressions  of  various  leaves,  lichens,  aud  mosses,  along  with 
shells  of  the  common  Helix,  &c. 


Kinder  Scout  is  a  hill  about  one  thousand  nine  himdi'ed  feet  in  height,  aud 
is  one  of  the  highest  points  in  the  Peak  of  Derbyshii-e;  its  distance  from  Man- 
chester is  about  eighteen  or  twenty  miles.  The  upper  part  is  composed  of  the 
coarse  millstone  grit,  containing  rounded  pebbles  of  quartz,  and  this  ])asscs 
into  hard  flaggy  beds  towards  the  jjottom,  where  the  trarertine  bed  overlaps  it, 
so  to  speak."  The  travertine  is  to  me  the  more  remarkable  from  its  being 
found  on  the  millstone  grit,  its  nearest  distance  to  the  mountain^  limestone 
beuig  five  or  six  miles.  "The  deposit  is  only  known  to  a  few  individuals,  and 
has  not  been  brought  under  the  notice  of  geologists  before. 

The  locality  may  be  found  by  following  "the  course  of  the  Kmder  Water  from 
Hayfield ;  this  stream  skirts  the  southern  base  of  the  hdl,  and  is  joined  by  the 
little  brook  into  which  the  petrifying  spriug  flows,  almost  at  its  head.  Masses 
of  travertine  may  be  fomid  in  tlie  bed  of  the  stream  towards  tlie  head,  whicli 
will  serve  as  a  good  guide  to  the  explorer.  It  is  said  that  great  quantities  of 
the  travertine  have  been  taken  away. 

The  aceomi)anying  sketch  is  a  view  of  the  spot  where  the  deposit  lies ;  the 
flaggy  beds  of  the  sandstone  are  seen  on  the  right,  and  the  masses  of  travertine 
on  tlie  left  hand.  It  is  well  worth  a  visit,  and  will  repay  the  trouble  of  making 
one. — Yours,  Johx  Taylor,  Levenshulme. 

American  Fossils. — Sir, — Could  any  of  your  readers  put  me  in  the  way  of 
procuring  a  specimen  of  Mad  urea,  and  a  few  other  American  fossil  shells,  by 
exchange  or  otherwise. — Sigma. 

Arrangement  of  Minerals. — Sir, — Your  oblisjing  answer  in  the  August 
number  of  the  "  Geologist"  to  my  queries  on  the  subject  of  the  best  way  to 
VOL.  III.  y  G 
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Order. 

XT. 

Gem. 

XII. 

Ore. 

XIII. 

Metal. 

XIV. 

Pyrites. 

XV. 

Glance. 

XVI. 

Blende. 

XVII. 

Sulphur 

XVIII. 

Resin. 

XIX. 

Coal. 

make  a  catalogue  of  fossils,  induces  me  to  trouble  you  with  a  few  lines  on  the 
subject  of  a  catalogue  which  I  liave  nearly  completed  of  my  small  collection  of 
minerals. 

I  have  arranged  them  according  to  the  orders  into  which  Professor  Mohs 
and  Haidingcr  divide  minerals,  as  given  in  Allan's  "  Mineralogy." 

Order. 

I.  Acid. 
II.  Salt. 

III.  Haloide. 

IV.  Baryte. 
V.  Kerate. 

VI.  Zerene. 
VII.  Malachite. 
VIII.  Mica, 
IX.  Steatite. 
X.  Spar. 

I  have  also  divided  them  into  the  chemical  classes  of 

1st,  Earthy  and  alkaUno-earthy  minerals, 

2nd,  Acidiferous  minerals, 

3rd,  Metallic  minerals, 

4th, ,  Combustible  minerals, 
by  adding  a  column  for  this  purpose  to  the  catalogue. 

I  enclose  a  specimen  sheet,  and  shall  be  glad  if  it  meets  with  your  approval. 
A  few  words  on  the  subject  of  the  principle  upon  which  the  above-mentioned 
"  orders"  were  institued  would  greatly  oblige  me. 

I  may  mention  tliat  I  intend  to  mark  each  specimen  with  the  number  of  the 
order  to  which  it  belongs,  and  that  the  drawers  containing  the  minerals  in  each 
order  are  also  numbered.  As  the  subject  may  not  be  wholly  uninteresting  to 
some  others  of  your  readers,  perhaps  at  your  leisure  you  will  kindly  favour  us 
with  a  few  more  suggestions  m  a  futiire  number  of  your  magazine.^ — I  remain, 
Sir,  yours  faithfuUy,  A.  B.  M.  W.,  Edinburgh. 


Order  XI. 

Name  of  Specimen. 

No. 

Class. 

Locality. 

Gem. 

Rock  Crystal 

1 

Earthy  minerals 

Snowdon 

Cairngorum 

2 

ditto 

Arran 

Black  Quartz 

3 

ditto 

Species  Quartz   

Quartz  Crystals 

4 

ditto 

Cheddar 

Chalcedony 

5 

ditto 

Lead-hills 

Flexible  Sandstone 

6 

ditto 

Thibet 

Heliotrope,  or  Blood-stone 

7 

Brun 

Species  Opal   

Yellow  Opal 

8 

ditto 

Mexico 

Order  XII. 

Name  of  Specimen. 

No. 

Class. 

Locality. 

Ore. 

Specular  Ii'on 
Wood  Tin 
Browni  Hematite 

1 
2 

3 

Metallic  minerals 
ditto 
ditto 

Elba 
Mexico 
Dover  Chfis 

We  recommend  to  our  correspondent  a  copy  of  W.  PhilHps'  "  Mineralogy" 
(any  edition  before  the  one  by  Brooke  and  MUler,  especially  the  4th),  and 
to  arrange  her  collection  in  the  order  that  Phillips'  adopted  and  uses  in  bis  book. 
It  is  the  most  practicable  for  general  purposes. 

Elliott's  Clinometers. — Sir, — Some  time  ago  vou  promised  to  give  an 
account  of  instruments  in  use  by  geologists.  Will  it  be  convenient,  in  the 
absence  of  tliis,  to  all'ord  me  some  explanation  of  the  two  scales  of  the  clino- 
meter made  for  geologists  by  Elliott  Brothers,  Strand.  The  princij)al  gradu- 
ation on  the  br.ass  arc  is  intelligible,  being  the  (piadrant  divided  into  ninety 
degrees ;  but   the  arc   contains  an  inner  line   1  |  1,  1  1  a,  2,  3,  &c.     Query. 
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What  is  (iieir  signification  ?  Again,  on  the  compass  side  of  the  clinometer  is  a 
table  divided  into  vertical  columns,  the  first  marked  degrees,  the  second  contain- 
ing parts  of  the  inch,  corresponding  to  the  degrees.  How  do  they  correspond 
with  each  other  ? — Sigma. 

The  mark  1  |  1  signifies  that  the  angle  is  such  that  the  base  is  equal  to  the 
perpendicular ;  1  in  2  that  the  base  is  double  the  perpendicular,  and  so  on. 
The  second  column  does  not  signify  parts  of  an  inch,  but  for  a  slope  of  one 
degree  the  rise  is  one  in  fifty-seven  (one  foot  in  fifty-seven  feet,  or  one  inch 
in  fifty-seven  inches,  etc.,  etc.).  Tor  two  degrees  the  slope  or  gradient  would 
be  one  in  twenty-eight  and  a-half,  and  so  on. 

HocHSTETTER  OX  CHINESE  PossiLS. — Groups  of  Crystals  and  organic  re- 
mains are  highly  valued  in  China  as  ornaments  of  opulent  apartments,  and 
fetch  most  exorbitant  prices.  A  group  of  common  quartz  crystals,  of  very 
common  appearance,  was  offered  to  Dr.  ITochstetter  at  the  price  of  twenty 
Mexican  dollars  (about  £4  4s.).  Plates  of  dark  brown  limestone  embedding 
splendid  specimens  of  Orthoceratites,  are,  when  polished  and  framed,  highly 
esteemed  as  ornamental  furniture  for  state  apartments.  They  are  said  to  Ijc 
frequent  at  Yunnan.  Their  Chinese  name  of  "pagoda-stone,"  adopted  by  Mr. 
Muirhead  in  his  "  Manual  of  Geology,"  published  in  the  Chinese  language,  is 
derived  from  the  general  opinion  that  these  Orthoceratites — showing  indeed  in 
thehf  alveoles  and  in  the  septa;  going  through  them  a  certain  similitude  with 
the  structure  of  these  buildings — are  formed  underground  in  places  on  whose 
surface  the  towers  of  a  pagoda  project  their  shadows. 

Fossil  bones  and  teeth  of  mammalia,  as  also  tiger  bones  are  much  in  request 
among  the  Chinese,  on  account  of  their  supposed  medical  virtues,  and  are  con- 
sequently sold  by  apothecaries  at  most  reasonable  prices.  Two  other  sorts  of 
organic  remains  occupy  also  a  conspicuous  place  in  the  materia  medica  of  the 
Cliinese,  and  are  sold  in  a  pulverized  state  at  about  Is.  3d.  the  ounce.  One  of 
them  is  the  "stone-bird"  (Sa-ji),  a  brachiopod  from  the  Devonian  Limestone 
of  Tche-Saifn-tsi ;  the  other  is  a  cral),  extremely  m'cU  preserved  in  a  (probably 
cretaceous)  clay-marl,  from  Hainan  Kukwaug  and  Tche-kwang-tsi. 

The  material  generally  used  for  ornamental  objects  is  the  well-known 
Chinese  steatite  in  its  natural  state,  or  artificially  tinged  with  the  most  diversified 
colours.  At  Hiug-po  (one  hundred  and  eiglity  sea  miles  south  of  Shanghai) 
and  Tse-kong-sa,  where  these  objects  are  pruicipally  fabricated,  they  are  ex- 
tremely cheap,  but  in  very  low  esteem  compared  with  objects  of  crystalline 
limestone  or  marble.  Objects  made  of  "tade"  or  "  yo"  (a  denomination  indis- 
criminately used  for  any  mineral  substance  of  a  hardness  equal  to  that  of 
quartz,  or  at  least  superior  to  that  of  marble)  fetch  enormous  prices.  Trifies 
are  sold  for  Ss.  3d.  to  21s. ;  larger  figures,  dishes,  vases,  &c.,  are  not  to  be 
had  for  less  than  £2  2s.,  £4  4s.,  and  even  if  particularly  conspicuous,  £105. 
Further  inquiries  are  necessary  to  establish  a  mincralogical  determination  be- 
tween several  green  substances  comprised  under  the  general  denomination  of 
"yo,"  and  to  distinguish  how  far  tlieir  colour  is  natural  or  artificial. 

Notes  on  the  Kkd  and  White  Chalk  of  Youkshire.^ — Having  lately 
taken  some  trouble  in  getting  specimens  of  the  lied  and  the  White  Chalk  of 
Yorkshire,  and  in  examining  them  chemically  and  microscopically,  1  was 
interested  in  obtaming,  with  the  aidof  ^Ir.  Deane,  of  Clapham,  audof  Mr.  Nor- 
man, some  Foramiiiifera  from  both  of  these  hard  varieties  of  chalk. 

Very  little  impression  can  be  made  on  this  indurated  chalk  by  washing  it 
with  water  and  a  brush,  the  usual  plan  adopted  for  obtaining  Microzoa  from 
chalk ;  but  Mr.  Deane  succeeded  in  breaking  u])  the  Red  Chalk  in  the  follow- 
ing method.  He  says,  "  Take  any  cflloreseent  salt  (1  prefer  subcarbonate  of 
soda,  for  the  chance  of  its  acting  a  little  u|)on  the  silica) ;  make  a  strong 
solution  J  boil  the  hard  chalk  therein  till  it  is  fully  saturated ;  remove  it  from 
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tlic  solution,  and  expose  it  either  to  the  air  or  to  the  heat  of  au  oven  until  the 
water  of  crystallization  has  escaped  ;  then,  this  prepared  chalk,  when  put  into 
boiling  water  Mill  probably  break  up  without  greater  force  being  employed  than 
a  common  painter's  sash-tool  will  exert  upon  it.  The  fine  particles  should 
then  be  washed  away  ;  and  the  remainder  will  probably  be  found  to  consist  of 
Foranmifera,  and  should  be  moimted  in  Canada-balsam,  to  be  seen  properly." 

Some  of  the  "V-^ndte  Chalk  of  Yorkshire,  however,  requii'es  to  be  sHced  and 
polished  before  it  can  be  examined  nncroscopically.  It  is  very  intractable,  as 
Mr,  Norman,  the  well  known  microscopical  mechanist,  found,  though  he  suc- 
ceeded in  overcoming  the  difficulty  and  m  preparing  some  very  good  slides. 

The  lied  Chalk  from  riamborough,  having  been  manipulated  by  Mr.  Dcaue, 
was  examined  by  Messrs.  W.  K.  Parker  and  T.  E.  Jones,  and  was  found  to 
contain  the  ioViowms^  Foravnttifeni : — Glohigerma  bulloides  ;  small,  very  com- 
mon. Textidaria  pi/gmcra ;  small,  common.  Rofalia  ammonoides ;  small, 
rather  common.  BentaUna  communis;  small,  rather  common.  Cristellaria 
rotulata  ;  of  middling  size,  rare. 

These  gentlemen  also  inform  me  that  the  thiu  slices  of  the  hard  White 
Chalk  from  Flamborough,  when  magnified  fifty  diameters,  are  seen  'to  be  ex- 
ceecbngly  full  of  minute  chambers,  or  cells,  of  GJohtijerina  and  BentaUna  ;  the 
former  predominating.  There  are  also  a  few  Textularice  observable.  The 
chambers  are  generally  separate  ;  but  here  and  there  characteristic  groups  of 
them  remain  attached  to  each  other.  The  general  appearance  is  that  of  very 
finely  washed  common  chalk. 

These  Foraminifcra  indicate  a  deep-sea-condition  to  have  been  that  of  the 
Chalk-deposit,  and  such  as  that  of  the  mid-Atlantic  or  the  Indian  Ocean,  where 
Glolncjerlna  still  aboimds. 

Treated  with  acid,  one  of  the  specimens  of  the  White  Challc  exhibited  evident- 
remains  of  organic  matter,  such  as  what  may  well  be  considered  as  disintegrated 
tb'y  sarcode  of  Foraminifera.  It  is  chiefly  globular ;  but  some  of  it  is 
filamentous. 

Chemically  examined,  the  Red  Chalk  gives  70  per  cent,  of  carbonate  of  lime; 
the  residue  being  quartz-grains  and  silicate  of  iron.  Digested  in  very  strong 
acid,  about  4  per  cent,  of  peroxide  of  ii'on  is  obtained.  The  White  Clialk 
leaves  scarcely  any  residue  when  treated  with  muriatic  acid. — Majou-Gen. 
Emmett,  re.,  E.G.S. 

CLAy-SLATE  AND  Geanite. — A  Correspondent  iu  Halifax,  Nova  Scotia, 
mentions  the  following  interesting  facts  :— "  This  province  has  many  points  of 
geological  interest,  which  have  been  all  ably  dealt  Avith  by  Dr.  Dawson.  In 
the  small  way,  it  is  ciuious  to  observe  the  highly  nietamorphie  condition  of 
'  clay-slate'  when  more  or  less  acted  on  by  granite.  I  have  a  beautiful  speci- 
men of  granite  containing  two  still  well-laminated  fragments  of  slate.  Another, 
iu  which  the  fraguient  seems  turned  into  a  granitoid  stone ;  and  every  stage  of 
the  process  is  to  be  seen  in  all  the  chiselled  blocks  of  'ashlar'  (granite)  in  the 
various  buddings  hereabouts,  a  disfigurement  to  the  white  granite,  it  is  true, 
l)ut  very  interesting  to  geological  scrutiny.  Also,  this  clay-slate  has  more 
tlian  a  tendency,  at  times,  to  turn  into  mica-slate.  Once  I  caught  it  in  the 
fact  of  looking  very  like  rudimentary  hornblende-slate. 

There  is  a  large  l)()ulder  of  the  nietamorphie  slate  on  the  hill  above  here, 
with  equal  tendencies  to  weather  in  coats,  as  we  so  frequently  see  in  granitic 
cheesewrings,  basalt,  tracliytes,  and  I  believe,  all  igneous  rocks. 

Another  point  is  its  extensive  tendency  to  become  white  externally,  as  if  it 
were  felspathic." 

EossiL  BoN'KS  AT  Frogmore. — A  fragment  of  a  leg-bouc  of  an  Elephant, 
anotlicr  of  J5os  (?),  a  broken  horn-core  of  l>os,  and  an  antler  of  Ccrms  ii/ter- 
medius  (i*)  have  lately  been  met  with  near  tlic  New  Garden,  at  Eroguiorc,  iu  a 
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gravcl-pit,  which  has  been  worked  m  the  years  1S5S,  '59,  '60.  They  belong  to 
Mr.  Ingram,  of  the  Royal  Gardens,  and  were  foimd  at  about  the  depth  of 
fifteen  feet  from  the  surface.  The  upper  soil  for  about  four  or  live  feet  is 
sandy  loam,  then  there  is  six  or  seven  feet  of  red  gravel,  and  three  or  four  feet 
of  washed  gravel,  ia  which  the  bones  M'ere  found. 

It  may  be  a  question  whether  the  old  bed  of  the  Thames  in  ancient  times 
may  not  have  passed  in  this  direction,  or  whether  the  river  may  not  formerly 
have  been  much  broader  than  at  present. — Q. 

The  Geology  of  Malta. — Dr.  Gaviua  Giulia,  a  Maltese  geologist,  pub- 
lished a  short  time  since,  in  the  "  Ordiue"  of  La  Valetta,  some  observations  on 
the  constitution  of  that  island,  which  are  not  without  interest.  After  establish- 
ing, with  Professor  Porbes,  that  the  strata  of  Malta  belong  to  the  Eocene,  or 
lower  tertiary  formation,  he  adverts  to  the  fact  that  fossil  remains  of  mam- 
moth have  been  found  on  the  island,  includmg  a  piece  of  tusk  seven  and  a-lialf 
inches  in  length.  Now,  as  it  is  not  to  be  supposed  that  such  huge  animals  as 
the  mammoth,  the  rhinoceros,  and  the  hippopotamus,  traces  of  all  which  have 
been  found  there,  could  have  existed  in  so  circumscribed  an  area  as  that  of 
Malta,  it  is  not  to  be  denied  that  at  a  more  or  less  remote  period  it  must  have 
formed  part  of  the  Coutment,  and  must  have  been  detached  from  it  by  some 
convulsion.  The  mammoth  has  never  been  found  in  tropical  latitiules,  and 
Professor  Owen  limits  its  existence  to  the  northern  hemisphere,  within  the 
forty-ninth  and  sixtieth  or  seventieth  degree  of  latitude  ;  but  the  discovery  of 
the  primitive  elephant  or  mammoth  at  Malta  shows  that  it  must  have  been  dis- 
psrsed  much  farther  south  than  has  Ijeeu  generally  admitted. 

Mamjialian  Remaixs. — About  thirtyeight  years  since,  i.  e.  1803,  the 
greater  part  of  a  skeleton  of  an  elephant,  with  teeth  and  tusks,  and  teeth  and 
many  bones  of  a  rhinoceros  were  found  "  embedded  in  loam,  in  the  midst  of  an 
extensive  accumulation  of  gravel,"  at  Pettcridge  Common,  Surrey.  (See  Mau- 
tcll  in  Brayley's  "History  of  Surrey,"  vol.  i.,  p.  129,  ed.  ISll.) 

Toads  Living  when  Shut  in  Plastek  for  Years. — "  M.  Seguin"  (says  the 
"  Medical  Times"),  "  wishmg  to  ascertain  what  amount  of  truth  there  is  in  the 
marvellous  tales  told  of  batrachians  being  found  living  within  the  substance 
of  stones,  has  undertaken  some  experiments  upon  the  matter.  He  enclosed 
some  toads  very  firmly  m  plaster,  and  left  them  for  years  in  the  middle  of  these 
blocks  of  factitious  stone.  At  various  intervals  he  has  broken  some  of  these 
blocks,  and  has  found  a  certain  number  of  the  toads  alive.  One  of  the  animals 
had  remained  thus  deprived  of  aii-  during  ten  years,  another  twelve,  and  a  third 
fifteen  years.  Two  still  continue  enclosed,  and  as  Isl.  Seguin  is  very  old,  and 
fears  that  these  two  blocks  may  be  lost  to  the  purposes  of  science,  he  oilers 
them  to  the  Academy  of  Sciences,  in  order  that  it  may  hereafter  test  the  truth 
of  the  phenomenon.  M.  Plourens  announces  on  the  part  of  the  Academy  its 
wiUingiiess  to  accept  them,  intending,  altera  veriiication  of  the  dates  of  seques- 
tration, to  have  the  plaster  broken  in  presence  of  a  commission  ml  hoc." 

Waste  of  L-A-Nd  by  the  Sea. — It  is  stated  by  a  recent  able  writer  on  this 
subject,  in  treatiug  of  the  action  of  the  sea  upon  its  coasts,  that  on  the  coast 
of  Yorkshire  four  "yards  a  year  is  the  rate  of  decay.  This  loss  for  one  million 
of  years  amounts  to  no  less  than  two  thousand  two  hundred  and  seventy-two 
mil'cs ;  and  even  at  one  yard  of  annual  loss,  Yorkshire  must  once  have  extended 
five  hundred  and  sixty-eight  miles  further  eastward  than  it  now  docs. — J.  J. 

Nagasaki  Co.\x  Mines. — Her  Majesty's  ship  "  ]{oebuek"  has  been  cruising 
outside,  testing  the  Japanese  coal,  and  trymg  to  find  out  where  the  principal 
mines  are  in  this  vicinity ;  she  proceeded  to  Yeddo  direct,  to  try  and  obtain 
jicrmission  from  Ihc  Emperor  to  sec  the  mines,  and  how  they  arc  worked,  or 
could  be  worked,  and  if  possible  to  nuikc  contracts  for  regular  su])plies._  An 
engineer  who  is  on  board  her  states  that  from  the  u])pearancc  of  the  dillcrcut 


422  THE    GEOLOGIST, 

samples  of  coal  he  has  had  he  is  of  opinion  the  Japanese,  not  uuderst  antling 
the  art  of  mining,  work  indiscriminately  for  bad  or  good  seams,  thereby  pro- 
ducing a  mixture  unfit  for  general  steam  purposes,  but  that  there  must  be 
s])lendid  coal  in  the  country,  if  they  will  only  allow  of  the  aid  of  a  little  science 
in  working  the  mines. — "Chma  Telegraph." 

■  Alton  Museu^i. — Sir, — For  the  information  of  geologists  visiting  Sel- 
bourne,  or  any  other  place  in  the  neighbourhood  of  Alton,  I  wish  to  state 
in  the  pages  of  your  journal  that  the  museum  of  the  Alton  Mechanic's  Institu- 
tion possesses  a  collection  of  local  specimens  deserving  their  attention.  They 
are  from  the  drift,  the  tertiary  clay  and  sand,  the  chalk-marl,  malm-rock, 
gault,  &c.  They  are  not  yet  fully  labelled,  but  I  shall  be  happy  to  give  in- 
formation respecting  them  to  any  one  who  may  pay  us  a  visit. 

So  uuich  has  been  said  of  late  in  disparagement  of  local  museums ;  they 
have  so  often — and  too  often  perhaps  justly — been  styled  mere  collections  of 
rulibish,  that  where  their  existence  is  known  they  may  happen  to  be  overlooked 
and  neglected  when  they  may  reaUy  contain  much  that  is  worthy  of  notice. 

I  may  add  that  the  Alton  Museum  contains,  besides  the  collection  of  local 
fossils,  one  represeutiug  most  of  the  British  formations;  also  others  of  British 
mammals  and  bii'ds,  eggs,  and  land  and  fresh-water  mollusca,  chieily  local. 

Besides  these  there  are  small  collections  in  comparative  anatomy,  conchology, 
mineralogy,  &c.,  all  of  them  sufficient  for  the  illustration  of  lectures  and  of 
class-teaching. — I  am  yours,  &c.,  Wm.  Curtis. 

Ancient  Indian  Arrow-heads. — Sir, — Throughout  Canada  various  relics 
arc  turned  up  by  the  spade  and  the  ploughshare  which  Mere  in  use  among  the 
luost  ancient  iuliabitants.  These  relics  consist  of  Indian  arrow-heads  from 
one  and  a-half  to  four  and  a-half  inches  long,  darts  or  spear-heads  six  to  seven 
inches  long,  battle-axes  or  hatchets,  gouges,  and  chisels,  all  being  composed  of 
various  kinds  of  stone  and  of  copper,  but  principally  of  flint  and  chert. 
Sometimes  the  larger  implements  are  formed  of  limestone,  greenstone,  or  schist, 
whilst  the  smaller,  such  as  the  arrow-heads,  arc  formed  of  grey  or  fa^-n-coloured' 
chert  or  Hint,  and  more  rarely  of  red  and  black  slates,  and  white  chalcedony. 

On  the  sites  of  ancient  battle-grounds  the  arrow-heads  are  ploughed  up  in 
tolerable  numbers,  but  elsewhere  isolated  specimens  are  casually  picked  up.  It 
is  a  curious  fact  that  no  arrow-heads  are  found  in  any  of  the  comparatively 
modern  Indian  bvu'ial-grounds,  but  the  stone  gouges  are  somctunes  met  with, 
thus  indicating  the  more  recent  origin  of  the  latter. 

If  fihit  arrow-heads  are  encountered,  with  other  relics  of  stone  and  copper, 
among  human  skeletons,  I  think  it  affords  an  evidence  of  the  extreme  antiquity 
of  the  latter,  which  may  probably  be  coeval  with  the  Celtic  period  of  Britain 
Some  of  the  arrow-heads  are  exceedingly  smootli,  whilst  the  majority  are 
rough,  witii  a  number  of  facets,  and  seem  to  have  been  formed  by  chipping  the 
flint,  and  are  not  dissimilar  to  the  ancient  flint  weapons  of  the  British  Isles. — 
Glo.  U.  Gibb,  M.D.,  M.A.,  E.G.S. 

Errata  in  Dr.  Gibe's  Paper  on  Canadian  Caverns. — Page  132,  34th 
line,  for  Bimcliette's  read  Boiichette's.  Page  162,  15th  line,  for  i//oir.sa//(l  read 
hmdred.  Page  162,  31st  line,  for  mctU  read  wall.  Page  168,  6th  line,  for 
Mcrgan  read  Mingan.  Page  169,  15th  line,  for  Dark  read  Boric.  Page  173 
(foot-note,  2ud  line)  for  Keep  read  Beef.  Page  174,  last  line,  for  tcay  read  bui/. 
Page  217,  IStli  line,  for  Bay  read  Bass. 
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Ail  Essat/  oil  the  Causes  of  distant  Alternate  Periodic  Inundations  over  the  Loio 
Lands  of  Each  Hemisphere.    By  Augustus  Bergh.    London:  James  Bidgway. 

There  are  some  topics  now  under  discussion  and  investigation  by  geologists 
■whicli  possess  an  interest  even  greater  than  any  which  have  yet  been  worked 
out  by  any  previous  efforts.  Colonel  James,  in  some  excellent  articles  in  the 
"  Atheuteum,"  has  shown  that  an  evagation  of  the  poles  has  not  only  been  pos- 
sibly caused  by  the  projection  and  upheaval  of  mountain  ranges,  but  that  pro- 
bably even  this  may  be  reckoned  amongst  those  causes  which  produced  the 
former  higher  temperature  of  certain  regions  of  our  globe  which  are  now  within 
the  temperate  and  arctic  regions.  And  more  than  one  essay,  too,  has  of  late 
been  written  with  a  view  to  proving  the  possibility  of  periodic  floods. 

In  the  modest  treatise  before  us  some  important  facts  and  doctrines  are 
brought  under  attention.  "  Inquirers,"  says  our  author  in  liis  preface,  "  in 
their  investigations  of  the  different  strata  would  discover  cliffs  and  bays  in  the 
interior  of  a  country  similar  to  those  observed  in  their  rambles  along  the 
line  of  sea-coast,  and  the  same  view  of  steep  abruptness  or  escarpments,  with 
vegetable  and  animal  remains,  in  the  interior  as  on  the  coast.  Such  discoveries 
would  naturally  lead  them  to  consider  that  the  whole  country  must  have  been 
submerged  by  the  ocean  at  some  distant  period ;  and  on  fiu-ther  investigation 
they  would  find  that  these  inundations  have  not  only  once  occurred,  but  that 
at  several  distant  periods  the  ocean  had  encroached  on  the  laud,  and  the  laud 
thus  been  covered  by  the  ocean.  New  layers  of  rocks,  sands,  gravels,  and 
other  jnariue  productions  had  been  the  means  of  producing,  successively,  newer 
strata  and  newer  countries.  The  geologists  would  consequently  arrive  at  the 
conclusion  that  all  these  changes  of  strata  and  animal  remains  presented  to 
their  view  must  have  arisen  from  an  overwhelming  ocean." 

Our  author  then  endeavours,  "  by  consulting  the  noble  science  of  astronomy, 
to  find  a  cause  for  these  periodical  disturbances  aud  encroachments  of  the 
ocean  ;  and  his  work  consists  of  "  considerations  on  the  motion  of  the  major 
axis  or  revolution  and  chauge  of  the  line  of  apsides  of  the  earth's  orbit ;  its 
causes,  and  the  effect  produced  in  its  orbital  revolutions  through  the  ecliptic 
from  one  hemisphere  to  the  other,  involving  a  certain  number  of  years. 

"  Astronomers  have  observed  that  the  line  of  apsides  of  the  earth's  orbit  lias 
a  motion  through  the  whole  ecliptic;  and  it  is  observed  that  the  major  axis 
does  not  always  point  to  the  same  star,  or,  what  is  the  same  thing,  the  earth  is 
forced  onwards  beyond  the  perihelion  point  every  year  to  a  certain  extent,  at 
the  rate  of  Gl".701,  as  is  proved  by  observation  of  the  stars.  *  *  That 
part  of  the  earth's  orbit  which  is  nearest  the  sun — the  perihelion — is  three 
millions  of  nulcs  nearer  than  the  aphelion,  or  most  distant  range  of  the  orbit ; 
and  when  the  earth  is  at  its  perihelion  point,  it  is  (owing  to  the  sun's  force) 
carried  more  rapidly  through  that  part  of  its  orbit,  that  is,  at  the  rate  of  al)out 
sixty-one  minutes  per  day.  This  increased  motion,"  our  author  considers, 
"  must  necessarily  increase  and  accumidatc  the  waters  of  the  ocean  in  the  lati- 
tudes of  the  southern  hemisphere,  where  the  direction  of  the  forces  has  its 
cliief  action.  In  consequence  of  these  forces,  the  ocean  has  so  increased  in 
mass  that  it  extends  from  the  Pole  to  about  thirty  de.^rees  of  south  latitude. 

"We  also  find  that  the  southern  continents  and  isuiuds  have  their  southern 
extremities  worn  iato  acute  angles,  while  those  of  the  northern  are  obtuse, 
fui-ther  proving  that  the  united  action  of  the  solar  and  perihelion  forces  has 
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caused  such  an  accumulation  of  ■svatcr  in  the  southern  hemisphere ;  while,  on 
the  other  hand,  we  find  in  the  northern  hemisphere  a  considerably  smaller 
amount  of  water,  but  a  greater  excess  of  laud.  If  we  divide  the  land  and 
water  on  our  earth  into  one  thousand  parts,  we  shall  find  that  there  are  but 
two  hundred  and  seventy-five  parts  land,  and  seven  hundi'ed  and  twenty-five 
parts  water.  In  the  southern  hemisphere  opposed  to  the  perihelion,  we  find 
sixty-five  parts  of  laud  out  of  two  hundi'ed  and  seventy-five,  while  there  are 
four  hundred  and  thkty-five  of  water  out  of  the  seveu  hundred  and  twenty-five 
parts  ;  on  the  other  hand,  in  the  northern  hemisphere,  opposed  to  the  aphelion, 
there  arc  two  hundred  and  ten  parts  out  of  the  two  hundred  and  seventy-five 
parts  of  land,  and  but  two  huudi-ed  and  ninety  parts  out  of  seven  hundred  and 
twenty-five  of  water.  Can  such  remarkable  facts  and  such  a  great  disparity  be 
accounted  for  in  any  other  way  than  as  stated  in  our  theory  ? 

"As  already  stated,  and  being  demonstrably  proved,  that  the  perilielion 
moves  round  the  ecliptic  in  twenty  thousand  nine  hundred  and  eighty-foui* 
years,  we  will,  for  example,  divide  this  cu'cle  into  four  quarters  of  ninety 
degrees,  each  of  five  thousand  two  hundred  and  forty-six  years  ;  and  also  state 
the  change  and  amomit  in  degrees  of  declination  through  which  the  perihelion 
will  pass,  both  north  and  south,  for  it  is  at  these  fom*  points  of  declination 
(that  is,  the  two  extreme  and  the  two  middle  points  of  declination)  that  certain 
dynamical  eifects  are  produced,  which  ^\^ll  most  sensibly  strike  the  reader. 

"At  present,  in  the  year  1S30,  the  longitude  of  the  perihelion  is  about  one 
hundred  degrees,  one  minute,  five  seconds,  or  in  about  ten  degrees,  one 
minute,  five  seconds  of  Capricorn ;  if  from  this  year  we  fall  back  some  thou- 
sand years,  say,  from  ten  degrees,  one  minute,  five  seconds  of  Capricorn,  to  the 
first  degree  of  Cancer,  a  period  of  eleven  thousand  and  seventy-seven  years, 
and  take  our  starting  point  when  the  perihelion  pouit  had  its  place  in  the  first 
degree  of  Cancer,  in  extreme  north  declinatiou,  we  may  couclude  that  the  low 
lands  iu  the  northern  hemisphere  would  be  overwhelmed  by  the  ocean,  as  is  the 
case  \vith  the  low  lauds  iu  the  southern  hemisphere  at  the  present  day.  It 
follows,  therefore,  that  (relatively  to  the  year  1830)  it  is  now  eleven  thousand 
and  seventy-seveu  years  ago  since  the  northern  hemisphere  was  last  submerged, 
or  nine  thousand  two  hundred  and  forty-seven  years  before  Christ. 

"  The  perihelion  would  then  pass  through  Cancer,  descend  through  Leo  to 
the  first  degree  of  Virgo,  where  it  would  be  at  a  middle  declination  of  eleven 
degrees  forty-five  minutes  north,  when  the  ocean  woidd  commence  descending 
either  rapidly  or  gradually  southward,  and  overwhelm  the  lands  of  the  southern 
tro]ucs,  while  the  uortheni  hemisphere  would  be  becoming  gradually  dry,  at 
the  time  of  the  perihelion  passing  through  the  sign  of  Virgo,  and  crossing  the 
equator :  this  would  occur  five  thousand  eight  hundred  and  thu-ty  years  ago,. 
or  about  four  thousand  years  before  Christ. 

*•  We  may  here  remark  the  close  agreement  of  our  physical  theory  at  this 
period  with  many  Oriental  traditions,  and  the  records  of  the  Je\^ish  writers, 
and  also  with  the  description  in  the  first  chapters  of  the  INIosaic  account. 

"  This  completes  tlie  first  quarter  of  ninety  degrees  of  the  ecliptic,  in  five 
thousand  two  hundred  and  forty-six  years  of  motion  through  the  same  cii'clc. 

"  In  commencing  our  second  quarter,  we  find  the  perihelion  crossing  the 
equator  to  the  first  degree  of  Libra,  the  ocean  descending  aud  ovcrwliclmiug 
the  southern  tropics,  where  the  lands  would  be  exposed  to  the  force  of  turbu- 
lent floods  ;  this  commotion  woxdd  continue  while  the  perihelion  was  descend- 
ing through  Libra  to  the  first  degree  of  Scorpio,  at  eleven  degrees  forty-ftve 
minutes  of  south  declination,  and  while  passmg  through  Scorpio,  the  rapid 
descent  of  the  ocean  southwards  would  then  gradually  subside,  having  con- 
tinued three  thousand  four  hundred  and  ninety-eight  years,  while  the  perihelion 
had  been  descending  from  the  first  degree  of  Virgo,  iu  north  declination,  to 
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tlie  first  degree  of  Scorpio,  in  south  decliuation,  as  stated  above.  This  would 
occur  about  the  period  when  the  autediluviaus  Mould  feel  the  effects  of  the 
floods,  aud  be  compelled  to  retire  from  the  southern  to  the^  northern  hemi- 
sphere ;  this  would  also  seem  to  agree  with  the  escape  of  Xoah  in  his  ark. 
This  occurrence  Mould  happeu,  according  to  our  theory,  about  four  thousand 
aud  eighty-one  years  ago,  or  tM'o  thousiind  tM'O  huudi-ed  and  fifty-one  years 
before  Christ,  the  period  of  the  deluge. 

"  This  discrepancy  betM-een  our  calculation  and  the  scriptural  chronology  of 
two  thousand  three  hundi-ed  and  forty-eight  years,  maybe  readily  accounted 
for,  as  we  knoM^  not  the  date  when  the  latfer  chronology  was  M'ritteu,  whether 
at  the  beginning,  middle,  or  end  of  the  deluge,  an  inundating  period  of  up- 
Mards  of  three  thousand  years. 

"After  this  period  theinuudating  power  of  the  ocean  would  gradually  cease 
towards  the  southern  hemisphere,  but  would  still  sloMly  flow,  for  several  thou- 
sand years ;  in  the  northern  hemisphere,  at  the  same  time,  a  gradual  retiring  of 
the  waters  would  take  place,  and  a  greater  comparative  tranquility  M'ould 
ensue  in  both  hemispheres,  after  three  thousand  four  hundi-ed  and  ninety-eight 
years  of  commotion.  The  antediluvians  M-ould  at  tliis  period  be  busily  select- 
ing cU-y  spots  in  the  northern  lauds  Mhereon  to  fix  their  habitations.  *  *  * 
The  perihelion  M'ould  now  continue  to  descend  through  Scorpio,  Saggitarius, 
to  the  first  degree  of  Capricora,  at  extreme  south  declination,  and  the  low 
lands  M-oidd  then  be  completely  submerged  in  the  southern,  M-hUe  the  northern 
hemisphere  M'ould  be  left  dry,  as  we  noM-  find  it  to  be  from  experience.  The 
ocean  will  continue  slowly  to  retii-e  from  the  low  lands  of  the  northern,  and 
Mill  as  sloMly  advance  in  the  southern  hemisphere  ;  M'hich  process  will  probably 
continue  for  about  tMO  thousand  nine  hundred  years  more. 

"  The  perihelion  has  now  passed  from  the  first  degree  of  Scorpio  to  the  first 
degree  of  Capricorn,  in  three  thousand  four  hundi-ed  and  ninety-eight  years  —a 
period  of  submergence  of  lands  in  the  southern  hemisphere,  but  of  a  retreating 
ocean  from  the  lands  of  the  northern  hemisphere  ;  the  perilielion  having  alto- 
gether descended  through  the  three  signs,  from  the  first  degree  of  Libra  to  the 
iirst  degree  of  Capricorn,  in  five  thousand  two  hundred  and  forty-six  years,  has 
thus  completed  the  second  quarter  of  ninety  degrees,  or  half  a  revolution  of 
the  eclii)tic  of  one  hundred  and  eighty  degrees,  from  the  first  degree  of  Cancer 
to  the  first  degree  of  Capricorn,  in  ten  thousand  foiu-  hundred  aud  ninety-tMO 
years. 

"  Tliis  period  M'ould  be  arrived  at  betM-een  nine  thousand  two  hundred  and 
forty-six  years  before  Christ,  and  one  thousand  two  hundred  and  forty-seven 
years  of  tlie  Christian  era  (or  relatively  to  1S30),  five  hundred  and  eighty-three 
years  ago. 

"  The  third  quarter  commences  at  the  first  degree  of  Capricorn,  from  M'hich 
the  perihelion  M-ill  pass  on  to  the  teuth  degree  first  minute  fifth  second  of  the 
same  sign  in  five  hundred  and  eighty-three  years,  M'hich  brings  it  to  the  year  1S30 
of  our  era ;  the  longitude  of  the  periheliou  being  then  one  huucked  degrees 
one  minute  five  seconds.  The  perihelion  Mill  now  continue  passing  through  the 
remainder  of  the  nineteenth  degree  fifty -eighth  minute  fifty-fifth  second  of  Capri- 
corn, to  accomplish  Mhich  it  will  require  one  thousand  one  hundred  and  sixty-six 
years;  it  M-iU  move  on,  after  this,  through  the  sign  Aquarius,  to  the  first  degree  of 
Pisces,  at  eleven  degrees  forty-five  minutes  of  south  declination,  in  tM-o  thou- 
sand nine  hundred  aud  fifteen  years,  Mlien  the  ocean  Mill  entirely  cease  floM-ing 
to  the  south,  aud  begin  to  encroach  ou  the  northern  hemisphere  ;  and  after 
having  passed  through  Pisces,  it  mlU  have  traversed  the  mIioIc  four  southern 
signs  in  six  thousand  nine  hundred  and  ninety-six  years,  of  Mhich,  up  to  the 
year  1S30,  four  thousand  and  ciglity-onc  years  have  already  expired,  so  that, 
"dating  from  1S3U,  two  thousand  uine  hundred  aud  fifteen  years  more  must 
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elapse  before  this  passage  through  the  four  distm-bing  signs  can  be  accom- 
plished ;  aud  thus  uo  disturbances  of  any  consequence  have  occurred  since  the 
last  catastrophe,  two  thousand  two  hundred  and  fifty-one  years  before  the 
Christian  era,  and  none  will  occur  till  four  thousand  six  hundred  and  sixty- 
fom-  years  after  the  year  1830,  when  the  perihelion  will  approach  the  equator. 
It  will  then  have  passed,  from  the  year  1830,  about  eighty  degrees  in  four 
thousand  six  hundred  aud  sixty-four  years.  When  the  perihelion  approaches 
the  equator,  then  the  equilibrium  of  the  ocean  might  possibly  be  violently  dis- 
turbed, and  the  ocean  itself  encroach  forcibly  on  the  northern  tropics,  and 
cause  much  destruction,  as  we  find  was  actually  the  case  when  last  the  perihe- 
lion passed  over  the  equator,  from  Virgo  to  Scorpio,  about  five  thousand 
eight  hundred  and  thirty  years  ago.  The  perihelion  having  now  moved  over 
the  three  signs,  from  the  first  degree  of  Capricorn,  Aquarius,  and  Pisces,  in 
five  thousand  two  hundred  and  forty-six  years,  completes  the  third  quarter  and 
extends  to  six  thousand  four  hundred  and  ninety -four  years  of  the  Christian 
era,  or,  relative  to  the  year  1830,  wiU  have  advanced  four  thousand  six  hun- 
dred and  sixty-four  years  into  the  future. 

"  The  fourth  quarter  wdl  begin  with  the  perihelion  and  ocean  passing  through 
Aries,  and  overwhelming  the  northern  tropics,  similar  to  the  last-mentioned 
crossing  of  the  equator.  When  the  perihelion  point  shall  have  arrived  at  the 
first  degree  of  Taurus,  at  a  middle  north  declination  of  eleven  degrees  forty -five 
minutes,  the  ocean  will  then  overwhehn  the  northern  lands,  and  so  continue  to 
pass  on  until  the  perihelion  shall  have  arrived  at  the  first  degree  of  Cancer,  at 
extreme  north  declination,  when  the  northern  hemisphere  will  have  all  its  low 
lands  submerged,  all  but  its  loftiest  mountains  covered  by  the  ocean,  as  they 
were  twenty  thousand  nine  hundred  and  eighty -foiu-  years  before.  The  peri- 
helion will  now  have  moved  over  the  two  last  inundating  signs,  namely,  from 
the  first  degree  of  Pisces  to  the  first  degree  of  Taurus,  both  of  middle  declina- 
tion ;  the  former  of  south,  the  latter  of  north  declination :  and  this  ends  the 
fourth  and  last  quarter  of  five  thousand  two  hundred  and  forty-six  years. 

"  Referring  to  future  periods,  this  will  extend  from  six  thousand  four  hun- 
dred and  ninety-four  to  eleven  thousand  seven  hundred  and  forty-one  years  of 
the  Christian  era,  or  will  have  proceeded  onwards  from  four  thousand  six  hun- 
dred and  sixty-four  to  nine  thousand  nine  hundred  and  eleven  years  into  the 
future.  Then  the  perihelion  point  will  have  travelled  from  one  hemisphere  to 
another  in  ten  thousand  four  huncked  and  ninety-two  years,  and  round  the 
whole  of  the  ecliptic  of  three  hundred  and  sixty  degrees  in  twenty  thousand 
nine  hundred  and  eighty-four  years. 

"  How  often  the  two  hemispheres  of  our  globe  have  been  alternately  sub- 
merged and  left  dry  in  a  tranquil  state  we  know  not ;  but  we  do  know  that 
these  phenomena  of  the  alternate  inundation  and  retirement  of  the  ocean  will 
be  repeated  at  the  same  j)criods,  and  from  the  same  causes,  so  long  and  as 
often  as  it  may  please  the  Great  Designer  of  our  system.  *  *  Geologists 
know  how  forcil)ly  the  surface  of  our  earth  has  been  disturbed  by  a  tumultuous 
or  inundating  ocean  at  various  and  distant  periods,  as  most  of  our  strata  testify 
in  the  most  striking  manner  ;  and  we  may  De  assured  that  these  periodical  dis- 
turbances and  inundations  will  be  repeated  as  often  as  these  forces  approach 
the  equator ;  this  is  evident  ly  the  period  when  these  forces  occur. 

"  It  is  when  the  pciihclion  point  of  the  earth's  orbit  is  ascending  or  descend- 
ing near  the  equator,  that  the  equilibrium  of  the  ocean  is  much  disturbed,  and 
consequently  inundation  is  the  result.  For  instance  :  when  descending  from 
the  first  degree  of  Virgo,  at  eleven  degrees  forty-five  minutes  of  middle  north 
declination,  to  the  first  degree  of  Scorpio  at  eleven  degrees  forty-five  minutes 
of  middle  south  declination,  through  sixty  degrees  of  the  ecliptic,  in  three 
thousand  four  hundred  and  ninety-eight  years;  and  the  same  occurs  when  the 
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perihelion  is  ascending  tln-ough  the  opposite  signs,  from  the  first  degree  of 
Pisces,  in  eleven  degrees  forty-five  minutes  of  middle  south  declination,  to  the 
first  degree  of  Taurus,  in  eleven  degrees  forty  minutes  of  middle  north  declina- 
tion, through  sixty  degrees  in  three  thousand  four  huudi-ed  and  ninety-eight 
years. 

"These  two  portions  of  the  ecliptic  amount  to  one  hundred  and  twenty 
degrees  in  a  i>eriod  of  six  thousand  nine  hundred  and  ninety-six  years,  wliicii 
may  be  strictly  termed  periods  of  disturbance  and  submergence  of  lands  alter- 
nately in  both  hemispheres.  This  long  period  may  appear  as  a  misfortune,  or 
even  as  a  great  evil,  to  man  and  other  creatures,  but  we  will  show  it  evidently 
to  be  a  real  blessing  and  benefit  bestowed  by  the  Giver  of  all  Good  ou  his 
creatures. 

"  We  have  given  a  brief  view  of  the  two  distui-bing  periods  of  three  thousand 
four  hundred  and  ninety-eight  years  of  the  ascending  and  descendmg  signs, 
both  north  and  south ;  we  shall  now  endeavour  to  show  what  an  ample  com- 
pensation the  Great  Designer  has  bestowed  on  his  creatures  for  the  above 
comparatively  short  disturbing  period  of  six  thousand  nine  hundred  and  ninety- 
six  years.  A  double  amount  of  tranquility  is  given ;  no  less  than  two  hundred 
and  forty  degrees  of  comparatively  tranquil  motion  of  the  perihelion  in  thirteen 
thousand  nme  hundred  and  ninety-two  years  round  the  remainder  of  the  ecliptic, 
and  free  from  any  great  catastrophe  such  as  happened  at  the  distiu-biug  signs. 
How  can  we,  but  with  the  most  grateful  hearts,  praise  and  tliank  our  Creator 
for  such  a  disparity  in  the  order  of  His  designs,  so  that  it  may  benefit  His 
creatures  ?  We  cannot  but  acknowledge  this  as  a  great  boon  and  blessuig 
when  we  take  into  consideration  how  the  overwhelming  ocean  remodels  and 
fertilizes  these  new  lands ;  seeing,  indeed,  that  we  are  already  necessitated  to 
ransack  every  part  of  the  world  for  suitable  manure,  in  order  to  prevent  the 
utter  exhaustion  of  the  sail  now  under  constant  cultivation.  Therefore,  we 
ought  rather  to  rejoice  than  bewail  at  these  periodic  catastrophes,  which  are 
more  of  a  benefit  than  othenvise.  We  shall  find  wc  are  highly  compensated  by 
a  long  period  of  tranquil  repose,  when  we  consider  the  difference  between 
thirteen  thousand  nine  hundred  and  ninety-two  years  and  sis.  thousand  nine 
hundred  and  ninety-six  years. 

"  We  have  given  the  time  and  place  when  and  where  the  ocean  is  disturbed, 
enduring  from  first  to  last  six  thousand  nine  hundred  and  ninety-six  years. 
We  will  now  explain  the  periods  of  the  motion  of  the  perihelion  through  those 
signs  of  repose,  as  before  stated.  These  periods  endure,  first,  while  the  peri- 
helion is  passing  through  the  four  northern  signs,  from  the  first  degree  of 
Taurus  to  the  first  decree  of  Virgo,  both  iu  eleven  degi-ees  forty-five  minutes 
of  middle  north  declination,  extending  through  one  himdred  and  twenty 
degrees  in  six  thousand  nine  hundred  and  ninety-six  years;  and  secondly, 
through  the  four  southern  signs,  from  the  first  degree  of  Scorpio  to  the  first 
degree  of  Pisces,  both  in  eleven  degrees  forty-five  minutes  ot  middle  south 
declination,  through  one  hundred  and  twenty  degrees  in  six  thousand  nine  hun- 
dred and  ninety-six  years,  and  thus  completing  a  period  of  comparative  tran- 
quility of  thirteen  thousand  nine  hundred  and  ninety-two  years,  through 
two  hundred  and  forty  degrees  of  the  ecliptic  ;  the  two'  periods  together  give 
the  whole  revolution  of  the  perihelion  of  three  hundred  and  sixty  degrees 
round  the  ecliptic  in  twenty  thousand  iiiiu;  hundred  and  eighty-four  years. 

"In  considering  this  long  comparative  tranquility  of  thirteen  thousand  nine 
hundred  and  ninety-two  years,  we  are  reminded  how  often  we  have  noticed,  in 
perusing  historical,  astronomical,  and  geological  works,  remarks  by  the  autliors, 
when  referring  to  past  ages,  somewhat  to  the  following  effect,  '  We  cannot 
])ereeive  that  any  material  change  has  taken  place  from  the  earliest  historical 
times,  in  the  natural  events  that  have  occurred  for  the  last  three  thousand 
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years,  aud  we  tliink  tliese  iialural  causes  and  effects  are  the  same,  past,  present, 
and  to  come.'  Forgetting  that  our  last  tlii-ee  thousand  years  have  passed 
quietly  along  a  parallel  with  the  equator,  and  will  so  continue  until  the  pcri- 
iieliou  point  shall  arrive  at  eleven  and  three-quarter  degrees  of  south  declina- 
4^iou,  when  its  parallelism  becomes  angular,  in  which  angularity  the  ocean 
follows  towards  the  equator,  and  then  our  tranquility  ends.  But  what  are 
three  thousand  years  of  repose  ?  Not  one-fourth  of  the  thirteen  thousand  nine 
hundred  and  ninety  years.  It  may  appear  to  us,  because  we  have  three  thou- 
sand years  of  comparative  quiet,  tllat  it  nuist  continue  so ;  and  so  it  wUl  for 
perhaps  three  thousand  year  s  longer,  after  which,  we  may,  with  some  degree  of 
certainty,  assure  our  friendly  geologists  that  our  tranquil  state  in  the  northern 
hemisphere  will  cease.  It  has  about  eleven  thousand  years  of  comparative 
repose,  and  has,  as  above  stated,  about  three  thousand  more  years  to  expect, 
after  which  posterity  must  think  of  travelling  southwards,  as  the  antediluvians 
had  to  do  iiortliwards  about  six  thousand  years  ago ;  and  no  doubt  our  pos- 
terity of  the  nortliern  hemisphere  ^\^ll  be  compelled  to  abandon  their  lands  for 
the  southern,  as  their  ancestors  were  forced  to  do  towards  the  northern  hemi- 
sphere ;  for,  as  already  remarked,  in  about  three  thousand  years  after  the  pre- 
sent, we  shall  have  timely  warning  given  us,  by  the  gradual  advance  of  the 
ocean  towards  the  equator,  and  its  ultimate  inundation  of  our  northern  lands. 
Hence  it  is  evident  that  these  advances  aud  retreats  of  the  ocean  uniformly  in 
twenty  thousand  nine  hundred  and  eighty-four  years  are  the  sullicient  and  chief 
great  causes  of  the  change,  aud  of  the  otherwise  unaccountable  appearances 
wluch  are  presented  to  our  view  when  we  investigate  the  various  strata  and 
perceive  these  oceanic  A\Tecks.  What  an  ample  and  clear  explanation  is  then 
afforded  of  the  singular  intermixture  thus  found  of  varied  organic  remains,  of 
marine  and  land  animals,  vegetables,  &c.,  and  their  amazingly  varied  matrixes 
aud  beds  !  These  intermixtures,  &c.,  clearly  prove.how  often  they  have  been 
turned  over  and  over  again ;  and  how  deposits  have  been  alternately  formed  on 
land,  in  seas,  lakes,  or  fresh  and  salt  water,  and  they  likewise  confirm  how 
often  the  perihelion  has  made  those  important  revolutions,  from  which  spring 
such  momentous  and  surprising  results,  and  which  M'ill  necessarily  produce  the 
same  effects  ad  iiifiiitum." 

The  author  repeats  that  he  can  perceives  no  great  evd  or  misfortune  in  these 
]ihysieal  changes,  which  are  not  abrupt,  as  timely  warning  is  given  for  one 
thousand  seven  hundred  aud  forty-nine  years,  while  the  perihelion  is  passing 
through  Pisces,  and  the  sciences  of  astronomy  and  navigation,  with  the  art  of 
ship-building  wUl  give  our  posterity  cv^ery  means  of  foreseeing  and  avoiding 
the  danger. 

In  respect  to  the  obliquity  of  the  ecliptic,  our  author  thus  speculates.  "  If 
M'e  treat  it  astronomically,  we  imagine  that  it  might  ha\e  originally  had  an 
angular  expansion  of  forty-five  degrees,  or  even  ninety  degrees,  and  coustanlly 
diminished  to  its  present  rate,  or  perhaps  became  less  angular  at  the  last 
catastrophe  or  convulsion  of  the  earth's  surface.  On  the  contrary,  if  our 
speculations  take  a  ineclianical  direction,  we  can  imagine  Ihat  the  immense 
breadth  of  land  of  the  Asiatic  continent,  with  tlie  inuuense  masses  of  lofty 
mountains,  formed  by  the  chain  of  tlie  Caucasian,  Tartarian,  and  Himalayan 
mountains,  might  drag  or  pull  over  the  eartli's  pole  in  an  easterly  direction, 
and  become  at  once  the  meridian  of  botli  poles  of  the  equator  aud  ecliptic, 
which  are  about  twenty-three  degrees  +weuty-cight  minutes  apart,  and  if  our 
eartli  had  not  this  inclination,  its  pole  would  probably  have  been  located  at 
Eaflin's  Bay,  for,  according  to  the  observations  of  Captain  Sir  James  Boss,  the 
magnetic  pole  was  observed  in  seventy  degrees  five  minutes  seventeen  seconds 
nortii  latitude,  and  ninety-six  degrees  forly-six  minutes  forty-live  seconds  west 
longitude.     "VVilli  regard  to  the  diminution  of  the  ecliptic  angle,  we  conceive 
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tliat  atmospheric  moisture,  rain,  wind,  and  torrents,  reduce  and  lower  the  mouu- 
taius,  the  torrents  carry uig  away  the  debris,  by  means  of  rivers,  to  the  seas, 
wliere  it  becomes  levelled  far  out  into  the  offing,  and  thus  the  mountains  arc 
gradually  lowered,  and  the  angle  of  the  ecliptic  as  gradually  diminished.  Such 
is  our  opinion :  it  may  be  so,  or  not ;  it  is  quite  hypothetical ;  and  so  may  also 
be  our  opinion  on  observing  the  different  inclinations  of  the  axes  of  our  planets, 
sun  and  moon  included :  they  all  incline  more  or  less  to  the  jilane  of  their 
orbits,  in  an  easterly  direction,  or  towards  the  right  hand,  and  that  in  a  con- 
trary direction  to  their  orbital  motions  :  perhaps  we  might  except  Uranus. 
How  is  all  this  to  be  accounted  for  ?  Can  they  have  acquii-ed  this  particular 
inclination  when  iirst  launched  into  an  orbit,  and  while  in  a  more  plastic  state  J"" 

After  some  remarks  on  the  orbital  motion  of  the  sun  and  on  the  astral  systems, 
Mr.  Bergh  turns  to  a  topic  of  high  importance,  but  which  has  been  too  much 
overlooked  by  geologists — the  mobility  of  the  ocean.  Fii'st  taking  into  con- 
sideration the  rise  of  lands,  he  very  fairly  asks,  "  How  could  islands  or  conti- 
nents be  raised  from  the  bottom  of  the  sea,  either  gradually  or  suddenly,  without 
displacing  the  same  volume  of  water  ?  and  could  such  a  displacement  of  ocean 
water  occur  without  altering  the  level  for  some  time  ?  Land  and  sea  caimot 
occupy  the  same  space  any  more  than  other  things."  He  then  dwells  again  on 
his  theory  before  expressed  on  the  periodic  transference  of  the  ocean  waters 
from  one  hemisphere  to  the  other  ;  and  offers  some  remarks  npon  the  inclina- 
tion of  the  polar  axis,  the  fixity  of  which  he  disputes,  and  remarks,  amongst 
other  proofs,  that  ancient  cathedi-als  and  old  dial-plates  are  no  longer  in  har- 
mony with  those  of  modem  times. 

In  conclusion  the  author  considers  that,  "  In  looking  back  to  the  last  catas- 
trophe, we  have  sufficient  evidence  of  a  violent  irruption  by  the  ocean,  from 
nortli  towards  the  soutli,  which  our  earth's  surface  shows  iu  the  most  positive 
manner,  and  whereof  also  the  enormous  size  of  the  erratic  blocks  and  the 
boulder  deposit  are  no  trilling  evidence  of  oceanic  forces.  This  disturbance 
occurred  about  four  tliousand  or  five  thousand  years  since,  and  is  no  doubt  the 
deluge  related  in  Scripture  two  thousand  three  hundred  and  forty-eight  years 
before  Christ;  and  those  we  read  of  iu  history,  such  as  the  deluge  of  Ogygcs 
iu  Attica,  which  happened  about  four  thousand  years  ago  (relatively  to  the 
year  1S30) ;  also  the  deluge  of  Deucalion  iu  Thessaly,  about  tliree  thousand 
four  hundred  years  since ;  all  recorded  at  ditferent  periods,  but  all  no  doubt 
referrable  to  tlie  one  general  deluge  narrated  in  Genesis,  which  latter  ditiers 
from  our  calculation  about  ninety-seven  years,  a  discrepancy  of  no  moment  iu 
relation  to  a  period  of  inundation  of  three  thousand  four  hundred  and  ninety- 
eight  years,  as  before  mentioned. 

"  The  next  time  the  perihelion  and  ocean  cross  the  equator,  it  will  be  to- 
wards our  northern  hemisphere,  in  the  year  six  thousand  four  hunch-ed  and 
ninety-four  of  our  era,  or  four  thousand  six  hundred  and  sixty-four  years  to 
conu".  Such  a  remote  period  can  but  little  concern  us,  when,  after  the  lapse  of 
one  hundred  and  forty  generations  more,  perhaps  both  our  nation  and  the 
name  of  our  country  may  be  forgotten,  and  lie  buried  beneath  the  deep,  pro- 
bably for  the  next  seven  thousand  or  eight  tliousand  years." 

Such  is  a  full  abstract  of  the  opinions  of  Mr.  Bergh.  For  the  present  we 
put  them  before  our  readers  without  comment,  because  these  and  kindred  sub- 
jects being  now  taken  up  l)y  M.  Ardhemar,  Colonel  James,  and  others,  iu  a 
jiowerful  manner  will  compel  us  hereafter  to  elucidate  the  sul)ject  in  detail. 
We  merely  at  present  recommend  these  theories  to  the  impartial  consideration 
of  our  readers,  expressing  ourselves  as  dissentients,  however,  from  the  calcula- 
tions which  give  only  four  hundred  and  fifty  thousand  years  as  the  time  elapsed 
between  the  granitic  era  of  Mr.  Bergh's  tables  and  the  present  time. 
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Letter  on  the  Rctjncl  Choking  Uji  of  Pook  Earhour.    By  Philip  Bkakkon,  C.E. 
Poole  :  R.  Sydenham,  High-street. 

Last  year  a  letter  -was  addressed  to  the  quay  trustees  and  corporation  of 
Poole  on  the  state  of  the  harbour  there  by  Mr.  Brannon ;  the  following  ex- 
tracts from  which  give  excellent  illustrations  of  the  rapid  formation  of  sand- 
banks along  a  costal  line,  and  as  having  a  valuable  bearing  on  some  points 
connected  with  the  rapid  formation  of  ancient  sandstones. 

After  many  years  close  acquaintance  with  the  coast  in  the  neighbourhood  of 
Poole,  the  author  is  convinced  that  not  only  the  bar,  but  even  the  whole  of  the 
sand-shoals  are  comparatively  modem,  and  that  their  formation  has  taken  place 
with  great  rapidity.  His  bebef  is  that  at  the  time  of  the  Christian  era  the 
bottom  was  almost  entirely  of  clay,  ironstone,  and  other  beds  which  now 
appear  above  the  surface ;  and  that  not  only  was  the  harbour  capable  of  being 
entei'ed  in  a  straight  line  south-east,  but  that  over  the  site  of  the  Hook  there 
was  free  passage  with  a  clay  bottom  below,  precisely  similar  to  that  found  on 
sounding  in  a  line  ■nith  it  off  Plag  Head  and  the  Iron  Hocks.  This  state  of 
things  continued,  as  it  appears  to  him,  long  after  the  Saxon  times,  and  it  is 
quite  possible  that  there  was  no  considerable  formations  either  of  sand-banks 
below  liigh-water  mark,  or  wind-blown  dunes  alcove  it,  until  long  after  the 
twelftli  century,  and  probably  even  as  late  as  the  fifteenth.  The  cause  of  the 
formation  of  the  Hook,  and  at  a  still  later  period  of  the  bar,  was  the  rapid  in- 
roads of  the  sea  on  the  coast  eastward.  As  long  as  the  sand-cliffs  of  the 
Branksome  and  Plag  Head  district  stood  southward  of  certain  lines  of  bearing 
with  the  Isle  of  Pui-beck,  all  the  sand  M-hich  arose  from  the  ruins  of  the 
western  cliffs  was  swept  clear  out  to  sea,  and  was  deposited  in  the  depths  of 
the  British  channel.  So  soon,  liowever,  as  the  soft  cliffs  of  that  part  were 
washed  back  within  those  lines  of  bearing,  the  sand  brought  down  came  more 
and  more  within  the  influence  of  the  deflected  and  reflected  currents  or  eddies 
between  the  ebb  waters  of  the  channel  and  those  of  the  harbour  ;  and  accord- 
ing to  the  invariable  result  in  such  cases  was  deposited  in  a  yearly  increasing 
ratio  within  the  area  of  a  delta,  of  which  North  Haven  formed  the  nor1h  side, 
the  channel  ebb  the  south-east,  and  the  harbour  entrance  channel  the  west. 
When  this  bank  increased  so  as  to  rise  above  low  water  mark,  during  the  ebb, 
the  off-sea-gales  drove  up  the  sand  on  the  shore,  and  thence  formed  the  lofty 
dunes  of  the  "  Sand  Hills."  At  first  the  bank  was  probably  quite  in  a  line 
with  High  Horse  Manger,  and  as  late  as  Henry  YIII.  the  author  believes 
there  was  very  little  sand  deposited  on  "the  site  of  the  present  Hook.  Every 
inch  that  Flag  Head  retired,  however,  gave  the  channel  waters  power  to  force 
tliese  sand-banks  north-westerly  a  great  many  feet.  This  vast  bank  of  sand 
originally  was  formed,  or  at  least  deposited,  in  its  present  position  in  little 
more  than  one  hundred  and  fifty  years,  or  between  the  reigns  of  Henry  Vlll. 
and  Charles  II.,  and  that  if  any  difference  from  this  be  the  fact,  it  would  be  in 
favour  of  a  much  later  and  shorter  period.  But  there  will  be  no  doubt  as  to 
tlie  truth,  when  the  following  results  are  considered.  Their  significance,  too, 
will  be  more  clear,  if  we  previously  remark  that  during  the  period  which  has 
since  elapsed,  nearly  two  hundred"  years,  tlie  harbour  of  Christchurch,  then 
deep,  commodious,  and  of  considerable  capacity,  has  been  entirely  silted  up 
and  rendered  useless,  in  the  same  way  that  Poole  harbour  wiU  be,  unless  mea- 
sures both  energetic  and  prudent  be  taken. 

The  original  directicni  of  the  entrance-channel  was  in  the  line  of  the  baying 
in  of  tlie  five  fathom  line,  one  and  a-quarter  miles  south  (magnetic)  of  Flag 
Head,  and  three  quarters  of  a  mile  cast  of  the  uortliern  red  buoy,  and  bearing 
more  than  one  and  a-half  miles  east  of  the  Handfast  line,  or  in  a  direction 
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south-east  midway  between  Old  Harry  and  Lobster  Rocks.  And  it  appears 
that  this  must  have  continued  till  nearly  as  late  as  1700,  and  that  if  not  then, 
at  least  at  no  very  remote  date,  that  cliannel  had  a  depth  of  above  four  fathoms. 
By  this  date,  however,  the  eastern  cliifs  had  been  so  far  abraded  as  to  bring  the 
power  of  the  channel  waters  to  act  energetically  on  the  harbour  ebbs,  within 
the  area  of  the  present  Hook,  and  by  the  middle  of  the  last  century  the  channel 
had  wested  more  than  a  quarter  of  a  mile,  and  its  original  bed  became  the  one 
mile  swashway,  the  swashway  of  Mackenzie,  which  long  retained  a  depth  nearly 
equal  to  the  present  entrance ;  and  the  easternmost  point  of  the  Studland 
sands  was  then  cut  oif  by  the  new  chaimel,  and  became  the  point  of  the 
rapidly  westing  Hook.  Ultimately  the  seventeenth  century  channel,  after  be- 
coming the  one  mile  swashway,  M'as  almost  wholly  obliterated,  and  now  only  a 
varying  difference  of  a  few  inches  greater  depth  of  water  serves  to  indicate  the 
proximity  of  its  site. 

The  eighteenth  century  channel  is  the  one  shown  in  Mackenzie's  chart,  and 
in  order  to  bring  the  measurements  to  an  intelligent  datum,  we  shall  call  the 
line  from  Old  Harry  to  South  Haven  the  "  clear  line."  We  have  seen  that  the 
original  channel  was  more  than  three  quarters  of  a  mile  east  of  this,  and  m  a 
short  period  wested  a  quarter  of  a  mile,  or  more,  and  the  process  of  westing 
having  once  commenced  has  gone  on,  and  is  still  proceeding  at  a  continually 
increasing  rate,  each  successive  westing  bringing  a  decreased  depth,  a  super- 
ficial expansion  and  subdivision  of  the  currents,  a  continually  decreasing  power 
of  wash,  and  a  rapid  rolling  in  of  the  sands  northerly  into  the  bed  of  the  re- 
maining clear  channel — the  prelude  to  a  mischief  worse  than  any  other,  and 
which,  when  it  once  takes  place,  will  be  utterly  incurable,  namely,  the  silting 
up  of  the  harbour  itself,  precisely  as  has  already  taken  place  with  Christchurch. 
This  late  or  eighteenth  century  channel  evidently  had  a  depth  of  three 
fathoms,  and  perhaps  much  more.  The  current  daily  yielding  to  the  westing 
continually  became  more  curved,  and  afterwards  scooped  out  the  commence- 
ment of  the  present  entrance.  The  power  of  wash  thus  diverted  gave  up  the 
channel  to  silting,  wliich  itself  continually  reacted  in  throwing  new  force  into 
westing.  Notwithstanding,  as  late  as  17S4,  during  the  suiTey  of  Whitworth, 
the  depth  was  suflicient  to  excite  Little  alarm,  and  to  leave  the  attention  of 
improvers  whoUy  directed  to  the  interior  of  the  harbour,  and  the  following 
year  Mackenzie  made  his  chart,  giving  ample  proof  of  the  state  of  the  entrance 
then,  and  of  its  former  line  of  bearing.  This  channel,  by  the  Admiralty  edition 
of  Mackenzie,  corrected  by  Sparke  in  1S9.9,  is  shown  to  have  been  still  in 
existence,  and  even  then  to  have  retained  a  depth  of  two  fathoms.  The 
entrance  thus  remained  thirty  years  ago  nearly  half  a  mile  east  of  the  clear 
line,  with  a  depth  of  two  fathoms,  and  that  the  progress  of  change  up  to  that 
time  did  not  appear  so  threatening  in  its  rapidity  is  evinced  by  the  fact  that 
the  talented  Mr.  Kendle,  in  his  sui'veys  and  plans,  both  antecedent  and  sub- 
sequent to  Lieut.  Sparke's  survey,  directed  his  chief  attention  to  the  interior 
of  the  port. 

The  present  channel  is  therefore  obviously  the  result  of  agencies  acting  with 
such  force  and  rapidity  that  in  twenty  ycai's  alone,  between  the  surveys  of 
Sparke  and  Sherringham,  the  channel  had  wested  half  a  mile.  The  current 
completed  the  excavation  of  its  present  course  across  Studland  sands,  and 
brought  it  within  or  west  of  the  clear  line,  cut  off  the  bar  from  the  Milkmaid 
Bank,  and  united  it  to  the  Hook,  of  which  it  is  now  become  really  the  extreme 
horn.  The  noble  and  direct  chaimel  of  the  eighteenth  century  was  in  this  way 
converted  into  the  one  and  a-half  mile  swashway  of  only  six  feet  depth ;  and 
thus  the  entrance  to  Poole  harbour,  once  most  direct,  easy,  and  safe  in  access, 
became  not  a  channel  at  all,  but  an  expanded  shallow,  tortuous,  ditlicult,  and 
dangerous. 


432  THE    GEOLOGIST. 

The  shallowing  and  westing  are  now  increasing  with  such  speed,  that  they 
may  be  measured  ahnost  from  week  to  week,  and  eight  feet  is  probably  all 
that  can  be  secured  at  low  water  spring-tides ;  this  will  be  speedily  decreased 
to  seven,  then  to  six  or  five  feet,  and  the  trifling  swashway,  the  memorial  of 
the  fine  channel  of  1820,  will  fill  up  and  be  obliterated. 

The  silting  up  of  the  harboiu-  is  almost  wholly  caused  by  the  inwash  from 
the  sand-shoals  of  the  Hook  in  the  last  few  years.  This  result  will  follow  iu 
more  rapid  stages  so  soon  as  the  sand-banks,  which  are  northing  as  well  as 
westmg,  shall  have  northed  to  a  certain  line  across  the  mouth  of  the  harbour. 
Towards  this  line  the  sands  have  moved  in  twenty  years  a  cpiarter  of  a  mile  in 
the  three  fathom  depth.  For  a  time  the  ratio  of  northing  will  be  possibly  a 
retarding,  and  not  an  accelerating  one,  but  in  a  very  few  years — perhaps  thirty, 
or  less — the  bar  will  have  advanced  northerly  to  a  line  with  the  sunk  vessel. 
Eor  a  century,  and  slightly  for  two  centuries,  every  tide  had  taken  in  sand,  but 
a  portion  was  swept  out  "^again.  But  during  the  last  fifty  years  every  flood 
tide  has  taken  in  increashig  quantities  of  sand,  while  no  ebb  tide  ever  takes 
any  out.  When  the  bar  shall  have  passed  a  certain  line,  the  sand  will  come 
within  the  direct  influence  of  the  prodigious  velocity  and  power  of  the  water 
rushing  into  the  confined  and  narrow  entrance,  and  will  move  in  great  quanti- 
tities ;  and  although  a  little  may  be  forced  back  on  the  bar  at  the  ebb,  a  great 
deposit  win  be  made  internally,  and  one  of  the  finest  harbours  of  Great  Britain 
will  be  converted  into  a  mere  marine  marsh. 

To  remedy  this,  Mr.  Brannon  proposes  to  restore  the  entrance  to  Poole  Har- 
bour to  a  straight  channel  of  four  or  five  fathoms  depth ;  or  greater  if  desired. 
The  indispensable  work  for  which  Mould  be  a  breakwater  or  pier  from  South 
Haven,  to  secure  a  new  channel  coincident  with  the  ancient  one,  or  between 
that  and  the  eighteenth  century  openings. 


The  Geology  of  Weymo2ith  and  the  Island  of  Porlland.    By  Robert  DA^roN. 
London  :  E.  Stanford,  Chariug  Cross.     IS  GO. 

A  writer  in  the  "  Athenaeum"  a  short  time  since  described  the  requisites  of  a 
guide-book  as  consisting  in  having  the  matter  good  and  reliable,  and  well 
arranged,  without  any  superfluity  in  the  shape  of  fine  writing  or  grandiloquent 
descriptions.  It  is  certainly  something  to  have  all  the  materials  so  well  arranged 
that  you  know  where  to  turn  at  once  for  anything  you  want  to  find ;  and  so 
far  as  reliable  matter  and  this  principle  of  arrangement  are  concerned,  Mr. 
Damon's  "  Geology  of  Weymoutli"  is  a  model  guide-book,  and  no  tourist  or 
amateur  geologist  should  visit  the  beautiful  neighbourhood  in  which  he  resides 
without  it. 

The  illustrations  arc  well  selected,  and  generally  well  executed,  something 
to  say  of  a  geological  book  illustrated  by  wood  engravings  ;  for  the  generality 
of  these  iu  works  on  that  science  arc  execrably  bad,  as  any  one  may  be  satisfied 
by  turning  even  to  some  of  the  works  of  our  best  authors.  The  printer,  how- 
ever, has  done  nothing  towards  showing  them  off. 

Mr.  Damon  seems  to  have  taken  great  pains  to  produce  a  useful  and  good 
result,-  aud  we  hope  the  sale  of  his  little  book  may  bring  the  appropriate  reward. 
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THE  GEOLOGY  OF  THE  SEVERN  VALLEY  RAILWAY. 

A    SKETCH   BY 

GEOKGE    E.    EGBERTS. 
AUTHOR  OF  "The  Eocks  of  Worcesteeshiee." 

Deep  cuttings  and  long  tunnels  are  regarded  by  railway-contractors 
as  things  to  be  avoided,  tbougb  lessons  of  the  gTeatest  insti-uction 
are  derived  from  them  by  the  student  of  geology.  But  as  safety  in 
transit  demands  the  easiest  gradients,  and  a  line  as  straight  as  pos- 
sible, the  lesser  inequalities  of  the  surface  have  often  to  be  cut  into, 
so  that  no  insignificant  part  of  geological  teaching  is  derived  from 
rail waj-- work.  And  oft-times  a  way  that  puzzles  the  contractor  to 
make  "  good,"  or  a  hill-slope  that,  lacking  knowledge  of  its  springs, 
he  has  cut  into  only  to  see  it  shp  continuously  upon  his  line,  are 
great  aids  and  helps  to  comprehending  the  natural  formation  of  a 
district,  and  so,  a  contractor's  poison  becomes  a  geologist's  meat. 

There  are  many  such  instructive  points  upon  the  Bi-idgnorth  rail- 
way, which  after  briefly  noting  I  hope  will  be  looked  at  with  pleasure 
by  observers.  In  the  mere  name  of  the  line  there  is  a  certain  spice 
of  geology- — "  The  Severn  Valley  ;"  its  whole  course  being  along  a 
narrow  and  in  places  deep  valley,  scooped  out  like  a  channel  between 
Eno-land  and  Wales.  Perhaps  everyone  knows  that  at  no  very  dis- 
tant time,  the  tide  which  now  laves  the  beaches  of  Cheshii'e,  came 
rolbng  down  tliis  arm  of  the  Irish  sea,  biinging  shoal  sand,  and 
banking  it  in  places  about  its  course,  and  rolling  tlie  pebbles  along 
its  current  till  beaches,  as  well  marked  as  those  of  Rhyl  and  Llan- 
dudno, were  laid  in  lines  parallel  with  the  flow.  Eveiybody  sees 
evidence  of  this  in  the  gravel-beds  which  lie  upon  the  red  sa:idstone 
in  so  many  places  in  these  border-counties,  and  specially  to  be  noted 
in  the  neighbourhood  of  Bridgnorth,  at  Acleton  and  Worfield,  where 
Terebrce,  those  slender  trampet-shells  so  abundant  on  the  Welsh 
coast,  may  be  picked  up  in  sand ;  at  the  Knowl — more  fii-m  sand,  by 
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.thp.py,^,  iliaii,  grayel,  anil  at  Upper  .Jrney,  Vy^here  it^j-e  is  ag'rancl 
cutting  tlii'oiigh  thirty  feet  of  these  gravel  and  sand  deposits,  on  tjb'e 
railway,  worth  going  miles  to  see,  even  if  the  collector  of  ancient 
life-remains  nnsnccessfully  searches  for  the  common  whelk  \^Buccinmn 
undat'imi) ,  which  has  heen  found  with  fragments  of  other  sea-shells 
among  the  smaller  pebbles,  just  as  they  were  left  by  a  retiring  wave. 
And  here,  too,  in  lines  of  shoal-sand,  exposed  in  the  face  of  the  cut- 
ting, may  be  seen  black  "  pockets,"  partly  filled  with  carbonaceous 
matter,  to  wit,  the  remains  of  drift-wood,  and  perchance  of  sea-weed, 
cast  on  shore  by  strong  gales.  All  this  is  very  easy  to  understand, 
especially  to  those  who  pay  regular  visits  to  the  coast,  and  note  the 
ever-active  agencies  at  work  there,  building  up  in  one  place,  and 
throwing  down  in  another  ;  heaping  together  pebbles  and  sea-drift 
upon  the  beach,  and  deeply-mining,  with  the  battering  stroke  of 
great  waves,  the  rocky  faces  of  the  cliff. 

But  these  modern  inland  evidences  of  a  former  coast-line,  though 
useful  as  teachers,  are  very  great  hindrances  in  our  attempts  to  make 
out  the  real  constructive  features  of  the  district,  for  they  cover  up 
all  the  older  beds,  all  the  rocks  whose  decomposed  and  disintegrated 
layers  give  us  the  deep  rich  soils  of  our  wheat-lands  and  gardens — 
I'ocks  older  in  time  than  themselves — mineralized  beds  of  water- 
sediment  containing  shells  and  fishes  and  corals,  treasures  laid  up  of 
old  to  bear  testimony  to  us  ;  so  that  we  who  would  learn  of  them 
liave  thanks  to  give  to  railway-work  for  having  in  many  places  cut 
through  this  coverlid  of  gravel  and  sand  down  to  these  older  rocks, 
and  introduced  to  us  local  differences  in  their  natures,  which  other- 
wise we  should  have  been  ignorant  of.  And  in  every  place  Avhere 
this  is  the  case,  both  along  the  line  of  railway  and  elsewhere,  we  see 
one  notable  difference  between  the  gravel-beds  and  the  iinderlying 
old  rock ;  the  gravel  is  in  flat,  level  measures,  while  the  sand,  or 
lime-rock,  uptilted  by  volcanic  action,  dips  more  or  less  from  the 
horizontal.  Therefore  if  geology  did  not  teach  us  by  evidence  else- 
where that  millions  of  years  elapsed  between  the  deposition  of  the 
New  Red  Sandstone,  as  a  sedimentary  accumulation,  and  its  conceal- 
ment beneath  the  slowly-laid  gi^avel  and  sand-drift  of  the  Channel, 
our  senses  would  give  us  the  notion  of  some  great  lapse  of  time,  long 
enough  to  alter  the  whole  physical  condition  of  the  district,  and  to 
permit  the  slow  elevatory  movement  to  die  away  in  a  period  of 
quiescence  and  I'epose. 

The  cuttings  along  this  line  of  railway  being  one  great  lesson- 
book,  we  must,  in  studying  it,  begin  with  the  earliest  pages — that  is, 
with  the  bed  of  hardened  water-sediment  (called  rock  by  us  in  com- 
mon parlance),  laid  the  earliest  in  time;  and  to  see  this,  Bridguorth 
students  of  this  marvellous  science  must  betake  themselves  to  Beii- 
thall.  I  envy  them  the  shortest  day's  work  in  that  wonderful 
treasure-house  ;  for  the  j)roximity  of  the  line  to  that  great  limestone- 
cliff  of  Silurian  rock  affords  great  scope  for  study,  and  advantages 
of  collecting  relics  of  primeval  life  almost  beyond  any  other  place. 
Gain  the  top  of  the  "  Edge"  as  soon  as  you  can,  and  make  your  way 
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along  tlie  line  of  old  qiiai'ries  that  runs  parallel  with  the  flow  of  the 
river  beneath.  Everywhere  throngh  these  qtiarries  lie  spoil-hanks 
of  dehris  and  fraginentaha,  heaps  of  rnbhish  to  practical  eyes,  but 
treasui-e-houses  of  much  value  to  geological  ones,  for  I  have  bnt  to 
stoop  over  them — putting  on  my  best  eyes  for  the  work — and  I  can 
pick  up  shells,  and  coi'als,  and  zoophytes,  aye,  and  shelled  insects 
too,  (Trilobites)  sea-woodlice,  whose  hard  enduring  shields,  protect- 
ing them  in  life,  have  been  mineralized  into  panoply  of  stone,  that 
shall  tell  me  a  certain  and  reliable  story  of  their  habits  and  position, 
when  each  was  tenanted  by  a  living,  moving,  feeding  creature.  Let 
those  of  your  party  who  choose  look  after  the  thousand  and  one  de- 
tached fossils  which  are  strewn  over  the  ground  ;  but  the  lover  of 
antiquities  shall  come  with  me,  and  study  a  slab  whose  surface  shall 
be  al  relievo  with  life-remains  :  in  truth,  a  very  old  page  of  earthly 
history,  wnrit  in  strange,  uncouth,  almost  undecypherable  characters. 
To  this  a  Persepolitan  cylinder,  gTaven  with  arrow-headed  glyphs,  is 
a  record  of  yesterday  ;  to  this  the  tablets  of  Seth,  on  which  were 
Avritten  the  wisdom  of  the  pre-dehigian  age,  are  of  modern  date.  No 
"  Open  Sesame  !"  of  Professor  Fehretmout  or  Dr.  Dryasdust  will  open 
to  the  day  and  reveal  the  secrets  of  these  times,  for  here  is  a  chron- 
icle of  Nature,  writ  so  long  ago  that 

'•  Mountains  liave  arisen  since, 
With  cities  on  their  flanks." 

No  .mere  poetical  saying,  but  a  sober  scientific  fact. 

The  great  outcrop  of  these  Silurian  beds  at  Benthall  is  continued 
westward  to  Wenlock.  and  there,  in  the  "Edge,"  developed  to  an  ex- 
tent which  has  caused  this  division  of  Silurian  strata  to  be  known 
everywhere  as  the  Wenlock  series.  Some  of  its  laj^ers  are  httle  else 
than  a  mass  of  life-remains,  corals  especially,  of  which  about  forty 
species  may  be  found  with  very  little  search.  There  is  no  other  ex- 
posure of  this  old  rock  elsewhere  along  the  course  of  the  line  :  more 
modern  deposits  everywhere  cover  it  up. 

Next  above  the  sediment  of  the  Silurian  ocean  lie  the  sandy  and 
brashy  beds  of  the  Old  Red  Sandstone  lagoons ;  dark-red  rocks, 
with  bands  of  compacted  fraginentalia,  locally  known  as  comstoues. 
There  is  an  open  cutting  through  a  dome-shaped  protrusion  of  these, 
a  mile  south  of  the  Victoria-bridge,  but  the  line  hugs  the  Severn  too 
closely  to  permit  a  further  acquaintance  with  this,  the  typical  rock 
of  Herefordshire.  The  Old  Ked,  however,  approaclies  Bridgnorth  as 
nearly  on  the  west  as  the  Leasowes,  Old  Hay,  and  Harpswood,  from 
which  places  it  has  the  surface  all  to  itself  westward  through  Coi've 
J)ale  to  Wenlock  Edge.  And  a  very  fertile  land  that  surface  is,  for 
the  corastone  makes  notably  good  wheat-land.  In  our  local  deve- 
lopment of  this  red  rock,  so  distinct  in  appearance  from  the  blue 
limestone,  there  are  no  traces  of  shells  or  coral,  though  doubtless  both 
Avcre  almndant  in  the  seas  of  the  age.  We  prove,  however,  the  ex- 
istence of  fish  in  that  water,  for  both  in  cornstonc  and  sandstone  we 
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find  the  hard  eliina-looking  defensive  shields  of  some  curions  species. 
Those  wlio  care  to  know  what  these  are,  and  to  search  for  them  in 
Old  Red  quarries  at  Chetton,  Glazely,  and  Overton,  will  find  them 
described  in  my  "Rocks  of  Worcestershire"  (London:  Masters;  1860). 
Upon  the  Old  Red  Sandstone  lie  the  Carboniferous  beds — the  next 
accumulation  of  time.  The  line  near  Linley  cuts  through  some 
fresh-water  (?)  deposits  of  thi.5  age,  in  which  are  bands  of  hard 
ci'eam-coloured  limestone,  containing  estuarine  bivalve-shelled  Crus- 
tacea (Gypris  or  Giftheridce),  and  very  tiny  teeth,  hard,  black,  and 
shining,  of  small  predatoiy  fishes.  The  outcrop  of  rock  crossed  here 
by  the  line  extends  as  a  belt  of  surface  varying  in  width  from  two 
hundred  yards  to  a  mile,  due  south,  but  does  not  again  approach  the 
river-channel  until  we  reach  Hampton's  Load,  where  low  hills, 
shutting  in  the  channel  westward,  introdtice  us  again  to  the  poor, 
dirty  clays  that  lie  above  the  coal. 

From  the  ferry  to  the  Victoria  bridge  the  line  has  its  course  through 
deposits  of  this  age,  though  in  some  places — chiefly  on  the  banks 
opposite  Upper  Arley — a  thickness  of  twenty  to  thu'ty  feet  of  Severn 
Strait  gravel  and  sand  obscures  the  Carboniferous  measures.  Here, 
however,  the  line  is  carried  by  a  cutting  deep  into  the  underlying 
yellow  sandstone  rock,  and  a  very  instnactive  section  of  that  important 
member  of  the  coal-rock  group  is  obtained.  Beyond  the  crossing*  of 
the  river  there  is  an  extension  of  these  coal-beds  into  E}Tnoor  Wood, 
in  fact  the  picturesque  chff"  of  Seckley  Rock  points  clearly  to  related 
measures  in  the  hills  eastward  of  the  river. 

A  mile  south  of  the  bridge  we  run  into  Old  Red,  aforesaid,  at  the 
Hill  Wood.  Half  a  mile  of  cutting  through  this  and  then  coal- 
measiu'e  rock  shuts  in  the  hne,  resting  on  natural  position  against  the 
dome.  For  two  miles  this,  once  again  along  the  course  of  the  Severn 
Valley  Railway,  forms  its  surface,  very  gi-eatly  to  the  pleasure  of  the 
geologist,  for  here  is  a  notable  exposure— thanks  to  the  railway- work 
— of  its  fossiliferous  measures.  Several  layers  of  sandstone  and  shale 
with  plant-remains,  may  be  noticed  in  the  banks  on  each  side ;  but  at 
a  point  parallel  with  Northwood  Cottage,  a  prett}^  white  house  front>- 
ing  the  river,  we  run  through  a  cutting  of  grey  shales,  with  brown- 
black  seams  of  fern-coal,  every  layer  of  which  contains  fossil  plants, 
in  greater  or  less  abundance.  Indeed,  if  a  braken  bed  had  suddenly 
been  overwhelmed  by  a  flood,  and  the  ferns  buried  beneath  the  muddy 
sediment  just  as  they  grew,  no  richer  deposit  of  plants  could  have 
been  got  together.  Ferns  chiefly,  belong-ing  to  the  genera  Feaq)teiis, 
Nonropteris,  Splienopteris,  and  Dicfijopteris,  of  which  latter  genus,  (a 
noticeable  one  among  the  group  for  having  reticulated  venation),  a 
species  recently  discovered  in  a  continuation  of  these  measm'cs  a  mile 
north  of  this  spot,  is  here  very  plentiful.  This  has  been  described 
by  Prof.  Morris,  under  the  provisional  name  of  Woodu-ardites  (?) 
liohrt-td*  but  it  must  be  identical  with  a  Bidyoptcris  of  the  Di'csden 
coal-field. 

*  Gcol.  Soc.  Jouru.,  vol.  xv^/'pl.  82kr^  ■''^  t 
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This  brown  fern-coal  should  be  carefully  examined,  for  any  thin  films, 
natural  shavings  of  the  bark,  which  will  show  the  cells,  or  vessels,  or 
tissues  of  these  ancient  plants.  A  similar  bed,  belonging  to  the  lower 
coal-mcasiu'es  of  Nova-Scotia,  has  yielded  many  instructive  fragments 
of  this  kind;*  and  we  are  indebted  to  the  coal-measures  of  Moscow 
for  others.t     Let  us  search  for  thein  ncvarer  home. 

A  gTcat  deal  of  rock  has  yet  to  be  removed  at  this  place,  so  that 
many  i-are  and  beautiinl  plants  Avill  be  brought  to  light,  and,  let  me 
hope,  rescued  by  geological  students,  induced  hj  this  sketch  of  its 
fossil  wealth  to  pay  the  bed  a  visit,  before  the  treasures  are  carted 
away  to  other  parts  of  the  line.  Mr.  Edward  Baugh,  of  Bewdley, 
has  a  noble  collection  of  these  fossils,  obtained  from  this  and  near- 
l^ong  places. 

Above  the  coal-measures  ai'e  other  red  rocks,  called  Permian. 
These  are  of  special  interest  to  the  geological  observer,  because  they 
evidence,  by  their  mineral  constituents  and  fossil  remains,  the  appear- 
ance and  productions  of  the  surface  at  the  close  of  the  first  great 
division  of  ancient  time,  the  Palaeozoic  epoch. 

Astley- Abbots  is  on  these  sandstones,  which  there  lie  against  the 
hilly  coal-measure  gi'ound  of  Tasley,  a  line  continued  due  south  to 
Oldbui-y  and  Chelmarch,  %vith  the  same  relations  of  natuial  position 
to  the  westward  band  of  coal-rock.  Plants,  allied  to  palms  of  the 
tropical  zone  are  the  clearest  indication  preserved  to  us  of  the  flora  of 
this  age  ;  but  I  do  not  think  any  have  been  found  in  railway-cuttings 
through  the  Chelmarch  countiy.  However,  when  the  line  is  opened, 
I  hope  Alveley  will  be  reached  by  the  "  Bridgnorth  Natm-alists'  Field 
Club,"  and  the  quan-ies  near  the  village,  and  at  Shi'opshire  farai 
examined  and  studied,  both  for  the  character  of  the  rock,  and  the 
fragments  of  fossilized  palm-stems  that  occur  in  it. 

To  learn  the  next  page  in  our  rock-volume,  we  need  not  stray  far 
from  Bridgnorth.  Unfruitful  of  fossils,  and  unstable  in  quality  as  the 
New  Red  Sandstone  is,  it  has  so  much  to  charm  us  in  its  picturesque 
water- worn  rocks  as  exampled  at  Quatford  and  Stanley,  and  in  the 
deep  dells  and  valleys  about  Apley  and  Badger,  that  I  question 
whether  other  systems,  though  richer  in  relics  of  ancient  fauna  and 
flora,  have  an  equal  place  in  om*  regard.  No  doubt  the  cjuestion  will 
be  asked  by  many  enquu-ing  minds — looking  up  at  tlic  deep  cutting 
into  New  Bed  Rock  at  the  Knoll,  or  at  the  still  greater  thickness  of  the 
same  measures  (the  Lower  Soft  Sandstone),  upon  wlucli  the  castle 
stands,  and  through  which  the  tunnel  takes  a  cucuitous  and  utterly 
incompreliensible  way — why  is  it  that  no  life-remains  are  fovmd  in 
these  rocks  ?  Sediment  of  a  former  sea  they  undoubtedly  are  ;  could 
that  water  have  been  a  lifeless  ban'en  clement?  And  to  these  natural 
enquiries  we  can  return  no  certain  answer;  though  the  presence  of 
oxides  in  the  old  water  to  an  extent  suflicient  to  colour  the  whole  of 
its  depositions  a  ferruginous  red,  seems  enough  of  itself  to  explain 

*  Dawson's  Sup.  Acadian  Geolog_v,  p.  25,  and  Gcol  Soc.  Jouni.,  voL  xv.,  i>.  G20. 
t  Memoircs  dc  la  Soc.  Imp.  dos  Nab.  do  Moscou,  torn.  .\iii.,  p.  39. 
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Avliy  if  shells  and  fisli  and  crabs  lived  tlierein,  tlieir  remains  sliould 
after  death  be  destroyed  by  such  mineral  agencies,  in  every  condition 
of  the  surface  antagonistic  to  conservation.  But  whether  the  whole 
bed — of  no  mean  thickness  be  it  remembered,  and  e^ddencing  a  great 
lapse  of  time — can  furnish  no  trace  of  its  former  life,  is  yet  to  be 
proved  ;  and  I  do  not  by  any  means  advise  local  observers  to  give  up 
search,  especially  in  the  lighter-coloured  strata. 

This  lowest  member  of  the  rock-group,  known  as  Xew  Red,  is  the 
highest,  most  recent  deposit — excepting  the  gravel  of  th,^  ,$evj^rji 
Strait  age — crossed  by  the  railway  near  to  the  town. 

But  at  Mount  Pleasant,  south  of  Bewdley,  the  line  is  taken  by  tun- 
nelling through  the  central  conglomerate,  or  pebble-bed  rock,  whick 
forms  the  commanding  fort  of  Pendleston,  or  the  Hig'h  Rock, 
near  Bridgnorth,  and  at  Wilden,  two  miles  south-east  of  ]\Iount 
Pleasant,  the  upper  soft  Red  Sandstone  is  cut  into  by  an  excavation, 
the  rock- walls  of  which  tower  to  the  height  of  sixty  feet  above  the  line  ; 
Avhile  at  the  tenninus  of  the  railway,  near  Hartlebury,  the  cuttings 
show  that  the  ascending  order  of  geological  deposits,  which,  since  we 
crossed  the  dome  of  Old  Red  at  the  Hill  Wood,  north  of  Bewdley,  we 
have  rig-idly  kept  to,  has  brought  us  up  to  the  Waterstones,  a  sandstone 
rock,  easily  disting-uishable  from  those  we  have  seen,  by  its  containing 
small  shining  scales  of  white  indestnictable  mica.  ,j 

I  hope  no  one  will  look  upon  this  sketch,  which  an  intimate  know- 
ledge of  the  Bridgnorth  district  enables  me  to  give,  as  exliaustive  of 
the  subject,  or  other  than  a  general  introduction,  upon  the  broadest 
basis,  to  the  geological  history  of  that  locality.  And  among  the  lessons 
leamt  from  it,  this  one  I  trust,  will  be  the  longest  remembered — that 
man's  enterprise  is  an  instrument  in  the  hand  of  the  Creator,  for 
furthering  knowledge  of  His  works,  and  displaying  to  us,  in  rock- 
cutting  and  tunnelling,  the  operation  of  His  hands — whispered  truths 
of  hidden  and  secret  nature — "  whether  yve  will^  hear  tliemojr'iwhethpj 
we  will  forbear!"  ."^  X,,^^.  ';^f!.ji'-L-,.','Vi"  .(■.^'V-  ^'rh.-ig 
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ON  NEW  BRACHIOPODA,  AND   ON   THE  DEVELOPMENT 
OF  THE  LOOP  IN  TEREBRATELLA. 

By  CnARLEs'MooRfi;  ^Pi&.'S. 

At  the  time  of  the  commencement  of  Mr.  Da^^dson's  monograph  oil 
British  Brachiopoda,  publLshed  by  the  Pala?ontographical  Society, 
little  had  been  done  towards  their  systematic  arrangement  and  classi- 
fication. Sowerby  had  figured  many  species  ;  but  valuable  materials 
were  accumulated,  and  many  ncAV  forms  waiting  for  description  iii 
the  cabinets  of  dillerent  collectors,  which  have  since  been  done  ju'^- 
tice  to  in  the  above  valuable  jiublication. 


MOOKE — ON'llfe'Vir' BfeAcHrOPODA,    KIC.  4o9 

At  the  time  referred  to  but  foiu'teen  species,  of  tlie  genera  Liji- 
gula,  Orbicula,  Spirifer,  and  Terebrattila  had  been  figured  frojn 
the  three  divisions  of  the  Lias,  but  I  had  succeeded  in  discoveriiigf 
twenty  new  species  in  the  Middle  and  Upjier  Lias  of  Somerset,  in- 
cluding the  genera  Thecideiim,  Lepttena,  and  Crania,  genera  which 
had  been  previously  unnoticed  in  these  formations. 

Of  the  genus  Thecideum,  the  Middle  Lias  of  Somerset  yielded  mc 
three  species,  viz..  T.  Bouchardii,  T.  triaugidaris,  T.  Moorei.  In  this 
formation  they  are  rare,  and  when  found  are  almost  invariably 
attached  to  the  plicated  exteriors  of  liJii/ncJwneUa  serrata  or  M.  tetrae- 
dra.  On  a  specimen  of  the  fomaer  shell,  which  has  been  figured  by 
Mr.  Davidson,  there  are  seventeen  examples  belonging  to  the  three 
species  I  have  mentioned. 

The  L^pper  Lias  of  the  west  of  England,  especially  in  the  neigh- 
bourhood of  Uminster,  rarely  exceeds  in  thickness  ten  or  twelve  feet, 
and  is  sometimes  reduced  to  four  or  five  feet.  In  the  clays  at  its 
base  the  genus  Lept^na  occm-s  of  several  species.  About  the  time 
of  their  discovery,  one  species,  the  LejAcena  liasiana,  had  been  found 
in  France,  which  I  had  sought  for  in  vain  in  this  country.  During  a 
^'isit  paid  me  by  Mr.  Davidson,  as  we  were  approaching  a  section  of 
Upper  Lias,  he  remarked  how  interesting  it  would  be  to  find  the 
French  species  in  association  with  those  I  had  already  discovered.  To 
our  great  delight  the  first  object  that  presented  itself  to  me  was  a 
little  shell,  which  rendered  the  L.  liasiana  a  British  species.  I  have 
never  found  more  than  four  specimens,  so  that  it  is  very  rare. 

Before  the  publication  of  Mr.  Davidson's  ''Appendix,"  in  1853,  I 
had  examined  the  Inferior  Oolite  of  Dundry  for  Brachiopoda,  and 
found  there  eight  species  of  Thecideum,  five  of  which  were  new, 
together  ^%'ith  the  T.  Bouchardii  and  T.  triangularis  I  had  previouslv 
obtained  from  the  Middle  Lias,,  and  T.  DeslongcJiam2)sii  of  the  Upper 
Lias.  The  same  locality  also  furnished  me  ^^•ith  a  series  of  little 
shells,  which  threw  light  upon  some  I  had  previously  found  in  the 
Upper  Lias,  forming  a  passage  between  the  ThecideidiE  and  the 
Terebratulidae,  for  which  the  sub-genus  Zellania  has  been  created. 
These,  with  a  little  shell  named  Spirifcra  oolitica,  were  shortly 
noticed  by  me  in  Mr.  Da\ddson's  "  Appendix,"  but  have  since  been 
figured  and  described  in  the  Journal  of  the  Somersetsliiro  Natui-al 
History  Society  for  1854.  At  the  time  of  its  publication  I  was  con- 
vinced that  the  discovery  of  many  new  species  of  Brachiopoda  might 
be  expected  from  a  continued  investigation  of  the  secondaiy  forma- 
tions ;  and  it  is  to  new  species  found  since  I  now  desire  to  direct 
attention. 

On  Hampton  Down,  near  Bath,  there  are  extensive  excavations 
where  the  Great  Oolite  was  formerly  largely  worked.  Latterly  a 
new  quariy  has  been  commenced,  and  in  order  to  reach  the  workable 
beds  of  freestone,  the  following  beds  in  descending  order  had  to  be 
passed  thi-ough : — 
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Ft.  In. 

1 .  Thin  bands  of  freestone    4     G 

2.  Brown  raggy  coralline  bed  9     0 

3.  Compact  grey  limestone    6     0 

4.  Workable  beds  of  great  oolite 20     0 

The  gTey  limestone  (No.  3)  contains  many  organic  remains,  but 
owing  to  its  hard  and  intractable  character  few  are  to  be  extracted 
entire.  In  its  weathei'ed  edges  may  be  seen  the  Lima  cardiiformis, 
Trichites,  Litliodomi,  and  many  corals. 

The  raggy  bed  (No.  2)  is  very  incoherent,  and  appears  to  have 
been  an  ancient  coral  reef,  it  being  in  great  part  composed  of  corals 
and  sponges.  Intermingled  with  tliese  branching  corals  are  mji'iads 
of  beautiful  organisms,  which,  from  the  unconsolidated  nature  of  the 
bed,  are  easily  extracted.  They  consist  of  dismembered  ossicles  of 
starfishes,  the  plates  and  occasionally  the  bodies  of  the  Bradford 
Encrinite  (Aplocrhms  Parhinsoni),  spines  and  shells  of  Echini,  Oystroeae, 
and  other  luollusca,  and  with  them  very  many  specimens  of  a  small 
Bracliiopod,  which  has  hitherto  been  considered  the  young  of  Tere- 
brahda  maxiUata,  but  which  I  shall  presently  show  is  to  be  referred 
to  Terehratella. 

The  Brachiopods  obtained  at  Hampton  consist  of  Terehraiula 
eardrum,  T.  coarctata,  T.  digona,  T.  liemispherlca,  T.  maxillata,  Jxliyn- 
cJionella  concinna,  JR.  obsoleta,  Crania  anfiquior.  It  will  thus  be  seen 
that  only  three  genera  of  Brachiopods  have  hitherto  been  kno\^ii  in 
the  Great  Oolite,  and  the  bed  under  consideration.  To  these  I  have 
now  to  add  four  other  genera,  viz.,  Terebratella,  Terebratulina.  The- 
cideum,  and  Zellania. 

Terebeatula  maxillata.     Sow.     PI.  xiii.,  figs.  6,  7. 

The  adult  form  of  this  shell  is  found  at  Hampton,  though  usually 
either  in  single  valves,  or  in  a  crushed  state.  The  young  ages  of 
this  shell  are  externally  hardly  distinguishable  from  the  Terebratella 
Buckmatii,  described  below.  It  differs  from  the  latter  shell  in  its 
beak  being  more  truncated,  and  the  foramen  more  roimded  ;  it  is 
also  usually  longer  than  broad,  a  character  it  loses  when  more  adult. 
Internally  the  generic  difference  is  at  once  apparent,  as  this  shell 
possesses  a  short  reflected  loop,  which  in  Terebratella  is  doubly 
attached. 

Terebratula  nEMisPH^EicA.     Sow. 

A  pretty  little  shell,  originally  figured  by  Sowerby  under  the  name 
of  Terebratula  hemisphcerica,  is  not  uncommon  at  Hampton  Cliffs. 
This  was  subsequently  removed  by  D'Orbigny  from  that  genus,  and 
placed  with  the  Terebratellje ;  and  on  the  authority  of  the  species  to 
which  I  now  refer,  that  author  carried  the  latter  genus  into  the 
oolites,  in  which  he  was  followed,  although  with  some  hesitation,  by 


pixw 
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Mr.  Davidson.  It  will  he  seen  from  what  follows  that  two  species  at 
least  of  Terebratella  are  to  be  fonud  in  these  beds ;  but  when  D"Or- 
bigny  placed  the  Terehratula  hemisjjhcerica  in  this  genus,  he  could 
not  have  seen  its  interior,  which,  iu  several  examples  I  possess,  have 
the  short  and  simple  loop  of  Terebratula,  and  tlie  shell  in  question 
will  therefore  have  to  return  to  its  original  position. 

Terebratella. 
Terebratella  Bqcksianii.     "Woodward,  MS.     PI.  xiii.,  figs.  1-5.   ; 

Shell  generally  a  little  longer  than  wide,  rounded  in  front,  and 
tapering  to  the  beak ;  valves  moderately  convex  ;  beak  short,  very 
slightly  incurved  and  truncated  by  a  foramen,  sun-ounded  in  part  by 
the  extremity  of  the  beak,  the  umbo  of  the  dorsal  valve,  and  two 
small  labral  deltideal  plates.  Internally  the  adult  shell  is  provided 
with  a  doubly  attached  loop,  the  first  pair  of  lamellaj  extending  con- 
siderably before  becoming  reflected  to  form  the  loop.  Shell  struc- 
ture punctuate.  Dimensions  of  the  largest  example  hitherto 
observed :  length,  3t  lines ;  width,  3  lines  ;  depth,  1^  lines. 

Ohs. — I  had  collected  a  considerable  number  of  these  little 
brachiopods  from  the  oolite  of  Hampton  Chfis,  under  the  idea  that 
they  were  the  young  of  the  Terehratula  maxillata,  my  object  being 
to  prepare  dissections  showing  the  loop  of  that  species.  I  was  much 
interested  in  finding  in  the  example  I  first  opeued  that  it  could  not 
belong  to  the  young  of  that  genus,  although  outwardly  it  is  almost 
undistinguishable  from  it.  The  difierence  in  the  loop  proved  it  to 
be  a  true  Terebratella.  My  observation  does  not  show  that  it 
attained  larger  dimensions  than  those  mentioned,  but  it  had  then 
assumed  the  character  and  development  peculiar  to  the  loop  which 
chai-acterizes  the  genus  to  which  it  is  referred.  In  an  early  stage  of 
my  examination,  modifications  in  the  shape  of  the  loop  were  noticed, 
and  observations  extending  to  several  hundred  specimens  resulted  in 
showing  the  curious  changes  eflected  by  age  in  the  fonn  of  the  loop, 
which  may  be  seen  by  I'eferring  to  plate  xiii.,  figs.  2,  3,  4,  and  5. 

The  first  stage  of  development  I  have  been  able  to  observe  is 
sketched  in  fig.  2.  Therein  it  may  be  pei'ceived  the  two  first  lamellae 
are  united  to  the  hinge-plate,  and  to  a  free  rudimentary  mesial  plate, 
which  is,  in  fact,  the  first  origin  of  what  at  a  later  period  becomes  a 
mesial  plate.  In  this  state  it  is  free,  and  does  not  touch  the  bottom 
of  the  valve,  although  when  view^ed  in  profile  spines  may  be  seen 
passing  downwards,  which  afterwards  join  the  mesial  septum. 

The  loop  has  not  yet  been  foi-med,  but  a  plate  projects  between 
the  lamell®,  and  appears  as  if  longitudinally  split  to  a  certain  degth 
in  the  centre.  ,,,..,:     ~,.  .,  'v    1ti 

The  scpond  stage  is  exhibited  in  fig.  3.  In  this  w-e  find  the  two 
lamella?  with  the  rudimentary  plate  as  in  fig.  2,  andj  besides,  the 
origin  of  the  reflected  portion  of  the  loop,  presenting  in  this  first 
stage  of  its  development  but  a  very  small  and  rudimentary  aspect. 
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Tlie  third  stage  may  be  observed  in  fig.  4,  "n'bere  the  different 
parts  are  still  more  developed,  but  the  mesial  plate  has  not  yet 
reached  the  bottom  of  the  valve.  uivr  in  .-A-nfjunA  'to 

Jjj' gradual  changes  we  are  thus  conducted  to  th©  f  foitr^- Btagfe, 
■fig.  0,  where  the  loop  has  attained  its  complete  development.  The 
central  plate,  wliich  was  freely  suspended  in  the  shell  before,  has 
now  reached  and  become  soldered  to  the  bottom  of  the  valve ;  the 
first  pair  of  lamellfe  ai'e  still  attached  to  its  upper  sides,  and  the  re- 
flected portion  of  the  loop  has  become  fully  developed,  the  extremities 
facing  the  front  of  the  shell  being  considerably  prolonged,  as  is  seen 
in  fig.  5  of  our  plate.  Niunerous  long  spines  also  project  fi-om  the 
outer  edges  of  the  lamelke  and  loop,  giving  to  the  interior  a  veiy 
peculiar  appearance. 

The  subject  of  the  development  of  the  internal  calcified  supports  in 
brachiopoda  is  of  considerable  interest,  and  much  may  yet  be  learnt 
by  a  careful  study  of  recent  specimens  of  this  class.  The  importance 
ot  attention  to  the  su.bject  is  the  greater  when  it  is  remembered  that 
the  classification  of  many  of  the  brachiopoda  depends  more  upon  in- 
ternal than  external  form,  and  that  had  the  different  stages  of 
development  shoAvn  by  the  Terehraiella  Buchrumii  been  observed 
under  other  circumstances,  or  from  beds  of  different  geological  ages, 
each  would  probably  have  been  constituted  a  distinct  gentis. 

The  Terebratella  Bwckmanii  is  the  prevailing  shell  at  Hampton 
Clifl's,  and  many  hundred  specimens  have  passed  through  my  hands. 
It  has  before  been  remarked  that  the  young  of  Terebratula  viaxillatic 
also  occui'  at  Hampton,  though  this  species  is  comparatively  rare. 
It  requires  considerable  experience  to  determine  by  the  exterior  to 
which  genus  the  different  shells  belong.  Both  possess  the  same 
contour,  and  are  strongly  punctuate.  In  general,  however,  the 
Terehraiella  Buckinanii  may  be  distinguished  by  a  dark  longitudinal 
line  in  the  centre  of  the  ventral  valve,  due  to  the  mesial  septum, 
and  by  tJie  characters  previously  noticed  when  speaking  of  Tcrehra- 
tula  maxUlaia. 

It  is  due  to  my  friend  Mr.  Woodward  I  should  remark,  that  whilst 
my  investigations  on  this  shell  wei'c  in  progress,  having  been  the 
means  of  conveying  a  series  of  them  to  him,  he  noticed  it  to  be  a 
Terebratella ;  and  in  a  commixnication  to  Mr.  Davidson  suggested 
the  specific  name  of  TcrehrateUa  Buchnanii  for  it,  which  I  have  much 
pleasure  in  adopting.  ,o^ooI^  '  .jjia<u.^  i:axnj.7i-^    -  ■!' 

Terebratblla  furcata.     Sow.  and  Moore.     PI.  xiii.,  figs,^-10»  | , 
Terebratula furcata,  Sow.;  T.  or&icitZaW^,  Sow. ;  T.  ca'rM^imlJj&dibih'dk. 

Shell  small,  rounded — both  valves  moderately  convexi;  !Vialves 
<;oarsely  plicated,  varying  in  number,  and  may  be  seen  on  the  inner 
side,  bifurcating  occasionally  ;  surface  punctuated ;  beak  truncated  ; 
foramen  large  ;  loop  doubly  attached.  :  .iini   -i  i  [ 

This  little  shell  was  originally  figured  by  Sowferb^  UHderjitheoiiame 
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of  Tei-ehratida  furccda,  but  subsequently  he  considered  it  miglit  be 
tlie  young-  of  Terehrahda  orbicularis,  Sow.,  the  Terehratnla  cardium 
of  Lamarck,  in  which  he  was  followed  by  other  naturalists.  The 
T.  cardium  is  found  at  Hampton  Cliffs,  in  association  T\4th  this 
species,  and  from  the  close  resemblance  it  bears  to  it,  might  reason- 
ably be  considered  its  young  form.  Having  succeeded  in  opening  a 
beautiful  example  showing  the  interior  of  the  shell,  the  double 
attachment  of  the  loop  proved  it  to  be  a  Terebratella.  The  interiors 
may  be  seen  by  referring  to  pi.  xiii.,  figs.  9, 10.  The  profile  shows  the 
upper  lamellae  of  the  loop,  after  leaving  the  hinge-plate  to  be  pos- 
sessed of  a  pair  of  craral  spurs.  About  the  centre  of  the  shell  the 
lamellte  are  attached  to  an  elevated  mesial  septum.  The  front  of  the 
loop,  as  well  as  the  reflected  portion,  is  broad  ;  and  projecting  towards 
the  opening  of  the  shell,  and  on  the  under  side  of  the  lamellfe,  are  a 
number  of  closely  set  spines.  This  shell  is  A'ery  rare  at  Hampton, 
OA^-ing  to  which  I  have  been  unable  to  make  any  observations  on  the 
development  of  the  loop  as  in  Terehrafella  Buckmanii.  The  fact  of 
the  shell  under  consideration  proving  to  be  a  Terebratella  at  once 
suggested  the  possibility  that  Terehratnla  cardium  might  also  belong 
to  that  genus ;  and  I  learnt  from  Mr.  Da\adson  that  he  could  not 
speak  positively  on  this  point,  as  the  shell  fi'om  which  his  interior 
was  figui'ed  was  not  clear  of  the  matrix,  and  only  partially  exliibited 
the  loop.  I  have  taken  much  trouble  to  establish  the  correct  position 
of  the  T.  cardium  ;  and  after  the  examination  and  dissection  of  many 
specimens,  am  able  to  say  that  the  loop,  as  figm'ed  by  that  gentle- 
man, is  correct.  This  species  must  therefore  remain  in  its  present 
po.sition,  but  the  examples  supposed  to  be  its  young  forais  will  have 
to  be  placed  under  Terebratella ;  aiid,  retaining  Sowerby's  original 
specific  name,  must  be  called  Terebratella  furcata.  Two  species  of 
this  genus  are  therefore  added  to  British  Jurassic  beds,  and  the 
Terebrafula  hemisphcerica,  which  was  supposed  to  represent  it  in  this 
age,  removed,  I  have  obtained  a  portion  of  the  interior  of  a  small 
brachiopod;  showing  a  mesial  septum,  from  the  Upper  Lias,  near 
illminstcr,  which  convinces  me  that  the  genus  may  also  be  found  in 
that  formation. 

Terebratulixa. 
Teeebratulina  eadiata.     Moore.     PL  xiii.,  figs.  11-1-J'. 

Shell  small,  nearly  as  broad  as  long ;  thickest  near  the  umbo,  and 
thinning  gradually  to  the  front  and  sides ;  front  rounded  ;  valves 
convex,  flattened,  with  numerous  fine  striations ;  foramen  large, 
rounded  ;  area  flattened ;  the  exterior  of  the  ventral  valve  shows  a 
mesial  depression,  with  a  corresponding  elevation  in  the  interior  of 
the  valve.  The  loop  is  short  ;  after  passing  the  ci-m-a  it  fonois  a  semi- 
circolar  ring,  slightly  thickening  in  its  centre. 

This  little  shell  is  not  uncommon  in  the  oolite  of  Hampton  Cliffs, 
and  is  the  iu-st  Terehi'atuhna  recorded  in  British  Jm-assic  beds.     In 
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its  exteraal  fonn  it  is  not  unlike  Terehratulina  snhradiata,  but  it  does 
not,  in  any  example  I  liave  seen,  attain  one-tenth  the  size  of 
that  species.  It  is  also  more  circular,  less  convex,  and  has  a  more 
pronounced  sinus  in  the  ventral  valve  than  that  shell.* 
•  The  T.radMta  appears  to  have  continued  upwards  from  the  Inferiqr 
Oolite,  as  I  am  unable  to  separate  from  it  some  specimens  I  have 
obtained  from  Dundry,  near  Bristol,  the  only  distinction  being  that 
the  latter  assume  a  moi'e  elongated  form,  which  is  to  be  observed  hj 
comparing  pi.  xiii.,  fig.  14  (from  Dundry)  with  figs.  11,  12  (frdni 
HamptonCHfis). '    ./       .-       ..        '         .    —  .:.„hnj/jo 

-,      ,  Zelljwia.     Moore:  1854.  .BnyjiqoJ 

;'n'^  ^-^^       ^  _  _  _   ;  b/fu-ol  svndl 

' '  Tl&fib  species  of  this  genus  were  described  by  me  in  the  Ti^iiSactioiijs 
of  the  Somersetshire  Natui'al  Histoiy  Society,  for  1854 ;  one  being 
from  the  Upper  Lias,  the  other  from  the  Inferior  Oolite  of  Dunchy. 
To  these  I  have  to  add  another  from  Dundry,  and  a  fifth  species  fi'om 
the  Oolite  of  Hampton  Cliff's.  The  genus  also  occurs  in  the  Coral 
Rag  of  Lpieham,  Wilts.  Its  range  is  therefore  shown  to  extend 
from  the  Upper  Lias  to  the  uppermost  beds  of  the  OolitQ^^^^rj,    £    ^^^  .j^ 

o        "^ 

Zellania  globata.     Moore.     PI.  xiii.,  figs.  15-17. 

Shell  veiy  small,  globose ;  valves  moderately  convex,  rounded  at 
sides  and  front ;  exterior  sui-face  smooth  ;  beak  slightly  projecting ; 
foramen  encroaching  on  both  valves,  rounded. 

Ohs. — I  have  five  examples  of  this  shell  from  the  Oolite  of  Hamp- 
ton. The  interior  of  the  dorsal  valve  possesses  a  well  defined  circular 
ridge,  entirely  encircling  the  inner  portion  of  the  shell.  In  this 
species  I  have  been  unable  to  observe  any  trace  of  a  central  septum, 
wliich  in  those  previously  figured  is  well  defined.  The  examples 
that  occur  in  the  Coral  Rag,  at  Lyneham,  are  of  the  same  species, 
and  are  equally  rare.  - 

Zellaxu  oolitica.    Moore.    I^'^xiiil, 'figg.  If^-^Oj    |',^ 

Shell  small,  triangular,  rather  longer  than  wide  ;  front'  rdnnded  ; 
valves  tapering  to  the  beak,  smooth,  distinctly  puntuato,  thickest  at 
the  umbo ;  sides  thick,  flattened  ;  hinge-line  veiy  short ;  foramen 
rounded. 

This  species  is  found  -with  the  Z.  Davidsoni  and  Z.  Lahottcherei. 
It  is  a  thicker  and  more  triangular  shell  than  the  former,  and  is  de- 
void of  the  sti'io3  noticed  on  that  shell.  In  its  triangular  and  less 
symmetrical  form  it  is  to  be  distinguished  from  Z.  Lnhouclierci ;  and 
it  also  wants  the  concentric  lines  on  the  val\^cs  characteristic  of  that 
species.  The  shell  structure  of  the  genus  is  shown  by  the  Z.  oolitica 
to  bo  distinctly  punctuate. 

*  In  all  tho  examples  that  have  come  under  my  notice,  the  crnral  processes, 
which  are  usually  joined  in  this  genus,  ai'e  disconnected. 
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Under  the  Biicroscope  tlie  sliell  shows  a  nuBihor  of  widely- 
separated,  circular  punctuations,  which  are  arranged  in  longitudinal 
lines. 

LEPTiENA  Davtdsonii,     Eug.  Deslongchamps.     PI.  xiii.,  figs.  21,  22. 

The  figTires  representing  the  above  species  are  taken  from  speci- 
mens for  Avhich  I  am  indebted  to  JM.  Eugene  Deslongchamps,  of 
Caen.  They  were  found  in  the  Upper  Lias  of  May,  associated  Avith 
several  of  the  species  found  in  this  country.  It  appears  to  be  abund- 
ant in  France,  and  to  attain  larger  dimensions  than  any  other  liassic 
Leptjena. 

I  have  found  a  single  dorsal  valve  of  this  species  in  the  Upper 
Lias  of  Ilminster,  which  though  not  in  good  condition,  sufficiently 
identifies  the  Leptcena  Bavidsonii  as  a  British  species. 


EXALANATIOX   OF   PLATE  XIII. 

Fig.    1.  Terehratella  Buckmanii,  Woodward.     Interior,  showing  the  perfect  loop. 

2. .     Interior  of  shell  much  enlarged,  showing  the 

loop  in  its  first  stage. 

3. .     Second  stage  of  the  loop,  with  a  rudimentary- 
reflected  portion. 

4. .     Thu'd  stage,  with  the  reflected  portion  of  the 

loop  now  enveloped. 

5. .     Perfect  shell,  enlarged. 

6.  TcrcbroMla  maiUlata,  Sowerby.     Young  shell,  enlarged. 

7. .     Interior,  exhibiting  the  loop. 

8.  Terehratella  furcata,  Sow.  and  Moore.     Enlai-ged  exterior. 

9. .     Showing  perfect  loop. 

10. .     Profile  of  ditto. 

11.  TerelratuUna  radioM,  Moore.     Perfect  shell. 

12. .     Extei'ior  of  ventral  valve. 

13. .     Interior,  ^\'ith  loop. 

11., .     Elongated  vai-iety,  from  Dudley. 

15.  ZeUania  glohata,  Moore.     Much  enlarged. 

16. .     Side  view  of  ditto. 

17. .     Interior  of  dorsal  valve. 

IS.  Zellonia  oolitica,  Moore.     Perfect  shell,  mnch  cnlargccl,  showing    punc- 
tuated structure. 

19. .    Exterior  of  ventral  valve. 

20. .     Profile  of  shell. 

21.  Lsptcena  Davidsoni.     Exterior,  natural  size. 

22. .     Ventral  valve,  ditto. 

[The  longitudinal  lines  indicate  the  sizes  of  the  specimens,   all  of  which  are 

cnlai'ged.] 

(To  he  conllnucd.) 
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■"<jEl!rtts;'i'ROTOECHIXUS    (Austijl). 

Species,  Profoec/u'H?(s  a?icejjs  (Austm^^  ,,.,lj 

I:- iljif  Ki;ir[fn'!-!.i   .n'.)-.  irdrrrG    Mif)   oi  hyJjx/II/;  riornioyqa  orfi  ul 

Tes^.^Sbape  not  well  defined  in  tbe  spefeimeiis  obtained.  AnlLu- 
lacral  areas  wide ;  the  two  rows  of  pores  in  double  pairs  near  the 
margin,  with  alternate  additional  perforated  plates  near  the  Avidest 
spread  of  the  ambulacra ;  where  these  additional  plates  intervene 
the  pores  become  quadruple  ;  interanibulacral  areas  wide.  ;i 

Differences  and  A^nliies. —The  Protoechinns  differs  Avholly  from 
Palaechinus  ;  and  beai-s  but  httle  .aifiaiity  to  any  recent  or  fossil 
echinoderm  :wi^h/WJiiQh  I, p^  ftGqu;ain,ted,  .  ,.(ij  i^^ 

•-  :   '■■".,    '  ■      '•  "■  .         ■■■'  ;>-;    iilT 

Localiti/  and  Stmtigraj)7iical  Banrje. — The  only  three  specimens  yet 
discovered  were  found  in  the  lower  beds,  but  not  the  very  lowest,  of 
the  Carboniferous  Limestone,  at  Hook  Point,  county  of  Wexford, 

Some  years  since,  Avhen  visiting  the  Hook  district,  in  company 
Avith  my  son,  Mr.  T.  Austin,  this  new  and  beautiful  sea-urchin  was 
discovered ;  but  unfortunately,  in  my  son's  eager  endeavours  to  ex- 
tricate the  fossil  from  the  matrix,  part  of  it  was  desti-oyed.  Enough, 
hqwever,  remains  to  prove  that  it  is  generically  distinct  from  PaJee^ 
phii^us.  I  obtained  a  second  specimen,  but  the  plates  are  a  good 
4eal  displaced,  and  the  ambulacra  are  not  so  welJ  seen  as  in  the  ono 
fibred.  Another  and  more  perfect  sijecimen  was  subsequently  ob- 
tfuncd;  but  before  I  could  secure  it,  it  uiifQrtunaiely,,M/fWto.utor, 
s,cieutific  hands,  and  was  lost  to  sciciicc.         ,^  ,;,|  j  ,i,.,iiniii:/j  -yn-.d  I 
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Altliougli  present  during  the  removal  of  hundi'eds  of  tons  of  lime- 
stone, and  diligently  and  repeatedly  searching  eveiy  bed  and  cranny 
in  the  locality,  I  "was  unable  to  detect  the  least  indication  of  a  fom-th 
specimen.  It  may  therefore  be  inferred  that  Protoechinus  is  of  r^xe 
occuiTehce ;  and  that  when  the  Hook  limestone  was  aecuniidating  at 
the  bottom  of  the  Carboniferous  sea,  it  had  just  appeared  on  the 
stage  of  life  among  the  then  hving  echinoderms. 

As  far  as  can  be  judged  from  the  three  specimens  procured,  I  con- 
sider it  to  be  a  true  echinus,  and  in  all  probabUity  the  primitive  fonn 
of  that  now  extensively  diffused  genus.  Behe\'ing  that  Protoechinus 
was  one  of  the  first,  if  not  the  very  first  true  echinus,  that  appeared 
on  our  globe,  I  have  adopted  the  name  as  suggestive  of  that  fact. 


Ohservatielis  ontJi&Gemis  Fal<jechinus. 


From  specimens  of  Palisechintis  which  I  have  in  my  cabinet,  thei'e 
is  gTcat  reason  to  infer  that  the  different  species  belonging  to  that 
genus  possessed  columns  similax"  to  the  true  crinoids,  and  were 
attached  to  the  ocean-bed  as  the  crinoids  were.  I  had  long  con- 
sidered this  as  probable ;  and,  on  cai-efnlly  re-examining  my  speci- 
mens, I  found  one  in  which  the  indications  of  the  fact  are  so  apparent 
that  they  almost  force  conviction  that  my  first  surmises  were  correct. 
In  the  specimen  alluded  to  the  ambulacra  are  seen  terminating  at, 
and  ao-ainst,  a  circular  plate  -u-ith  radiating  striae  on  its  surface,  and 
close  along  side  is  a  short  portion  of  a  column,  each  of  the  ratlii  on 
which  is  a  fac  simile  of  those  on  the  body-plate,  from  wliich  the 
column  has  apparently  been  separated,  and  but  slightl}^  displaced  by 
the  pressure  that  broke  assunder  the  columnar  support,  and  left  it  in 
close  proximity  to  its  original  place  of  attachment 

I  was  first  led  to  entertain  a  doubt  about  Palajchinus  being  a  free 
echinoderm  from  finding  portions  of  columns  lying  close  to  specimens 
of  that  genus,  and  which  I  could  not  refer  to  any  known  crinoid. 
The  stiia3  on  the  articulating  sui-faces  of  the  circular  columnai"  joints, 
which  probably  belong  to  Pala^chinus,  are  more  deeply  gi'ooved  near 
their  margin  than  in  Actinocrinus,  or  other  allied  foiTas. 

Another  circumstance  that  rather  favours  the  supposition  that 
Palfechinus  possessed  a  column  is  the  fact  that  it  is  occasionally  found 
Ivino-  on  its  side,  a  position  the  true  crinoids  are  mostly  seen  in  ;  and 
as  the  lower  or  under  side  has  a  larger  and  more  depressed  surface 
than  the  rotund,  or  highly  convex,  lateral  ones,  it  is  a  natural  in- 
ference that  some  restraining  influence  produced  this  almost  uni- 
versal identity  of  position,  and  what  more  probable  than  that  a 
column  was  the  cause  of  this  uniformity  ?  Of  course  the  presence  of 
a  column  would  prevent  the  Pakechinns,  after  death,  faUiug  in  any 
other  way  than  on  its  side.  Among  the  numerous  specimens  which 
I  have  examined;  I  have  never  met  more  than  two  that  differed  in 
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this  respect  in  the  slightest  degree,  and  the  same  exceptional  cases 
as  rarely  occur  among  the  true  crinoids. 

If  _we  examine  the  echinoderms  from  the  Oolite,  the  Chalk,  or  the 
Tertiary  beds,  we  find  them  one  and  all  reclining  on  their  broadest 
diameters,  in  fact,  obeying  the  la^vs  of  gravitation,  but  which  appears 
to  have  been  overcome  in  Palajchinus  by  some  countervailino- 
influence,  which  resisting  force  was  probably  an  elongated  column. 

It  must  be  understood  that  I  do  not  positively  maintain  that 
Pala3chinus  was  attached  to  the  sea-bed  by  a  jointed  flexible  column, 
but  that  one  evidence  in  favour  of  such  an  addition  to  its  character 
is  strong,  if  not  convincing. 


GEMS     OF    PRIVATE     CO-L'lii:  CTION  S . 
UNIO  AND   PALUDINA\ 

From  the  Wealden  Beds  of  Kent,  in  the  collecUon  of 
Mb.  W.  Harris,  F.G.S.,  of  Chaking. 

The  Sussex  Marble,  or  Bethersden  Marble,  as  it  is  indifferently 
termed  according  to  its  occurrence  in  Kent  or  Sussex,  is  found  also 
in  Surrey,  near  the  foot  of  Leith  Hill.  It  occurs  in  thin  courses  of 
variable  thickness  and  extent,  but  seldom  presenting  a  bed  one  foot 
thick,  in  the  weald  clay. 

It  is  made  up  chiefly  of  the  shells  of  Paludmce,  whole  or  in  frag- 
ments. Occasionally  the  shells  retain  their  form,  as  in  the  specimen 
figured,  and  weather  out  on  exposure  ;  but  often  only  their  casts  are 
exposed,  the  matrix  being  calcareous  matter  derived  from  the  disinte- 
gi-ation  of  the  shells.  The  shells  of  Uniones  also  occui-  ;  rarel/,  as 
in  the  specimen  figured,  retaining  this  form ;  more  often  as  casts. 
Cypridoe  also  occur  in  abundance  ;  but  the  small  size  of  the  tiny  shells 
or  valves  of  these  little  cntomostraca  cause  them  to  be  overlooked. 
The  Cypridca  Valdensis  is  the  common  species.  The  animal  matter 
of  the  Paludina)  appears  to  be  often  preserved  in  this  marble,  and 
gives  to  the  polished  sections  the  dai'k  grey  and  black  markings  so 
characteristic  of  the  stone.  Purbeck  mai-ble  is  a  similar  stone,  older 
than  that  of  the  weald  clay,  and  formed  of  a  Pahidina  of  smaller  size. 

The  Paludina  of  the  Sussex  marble  is  scarcely  to  be  disting-uished 
from  that  of  the  existing  rivers  and  ponds,  namely,  the  F.  rivij)C'ra  ; 
but  Sowerby  points  out  that  it  has  a  thicker  shell,  and  is  somewhat 
turbo-like  in  aspect  ;  and  has  tenned  it  P.  fluviorum,  (Min.  Conch., 
pi.  31.  fig.  ]  ;  vol.  i,  p.  77,  and  vol.  vi.  p.  192),     A  larger  form  from 
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the  weald  clay  of  Sussex  is    named   P.    Sussexiensis   by  Sowerby, 
in  tbe  Geol.  Trausuct.,   2  ser.,  vol.  iv.,  p.  178,  pi.  22,  fig.  G. 

Other  Paludina,  but  of  smaller  size,  are  found  in  the  wealden  bedis, 
namely,  P.  carinifera,  (Sow.  Min.  Conch.,  pi.  509,  fig.  3  ;  and  Geol.  i 
Trans  ,  2  ser.,  vol.  iv.,  p.  178)  ;  and  P.  ehngafa,  (Sow.  Min.  Conch.,  ^ 
pi.  509,  fig.  2.)    Fig.  1,  of  the  same  plate,  shows  a  similar  Paludina  for 
East  Peckham. 

The  TJniones  of  the  Susses  marble  appear  to  be  TJnio'coirij^f^siis,. 
(Sow.  Min.  Conch.,  pi.  594.,  fig.  I,  and  17.  anticpius,  Sow.  Min.  Conch', 
pi.  594,  figs.  3,  4,  5.  The  specimen  fig-ured  in  our  plate  (pi.  xiv.),  is^ 
probably  the  latter. 

The  other  Wealdeu  Umos  are  Unto  admicus,  (Sow.  M.  C,  pi.  595, 
fig.  2);  Z7.  cordiformis,  (Sow.,  M.  C,  ph  595,  fig.  1);  U. porredus, 
(Sow.,  M.  C,  pi.  594,  fig.  1)  ;  U.  VaUcnsis,  (Sow.,  M.  C,  pi.  646)  ; 
TI.  Mantella,  (Sow.,  Geol.  Trans.,  2  ser.,  vol.  iv.,  pi.  21,  fig.  14)  ; 
U.  subtnmcahis,  (Sow.,  ibid.  fig.  15) ;  U.  Gaidterii,  (Sow.,  ibid.,  fig. 
16;  and  Z7.  Martini,  (Sow.,  ibid.,  fig.  17.)  Several  of  these  are  from 
the  sandy  beds  far  below  the  Aveald  clay,  that  is,  in  the  Hastings 
sands  and  theii*  associated  beds. 

The  Bethersden  Marble  used  to  be  very  extensively  for  build- 
ing, and  for  making  long  naiTow  causeways  along  the  wet  and  muddy 
roads  of  the  wealds  of  Kent,  Sussex,  and  Surry  ;  but  in  both  respects 
it  is  now  less  used.  There  is  an  account  of  this  stone  and  its  localities 
by  Dr.  Grifi"  Hartley,  entitled,  "  On  Fossil  shells  in  Kent,"  to  be 
found  in  IMr.  Lowthorp's  Abridgment  of  the  Philosophical  Transac- 
tions, 4th  Edit.,  vol.,  vi,  p.  426.  This  old-fashioned  philosopher  refers 
to  the  Paludina  bed  in  the  hlue  clay  "  at  Hinton,  five  miles  from 
Maidstone,  in  Kent ;"  and  at  "  Pluckley,  in  the  wild  of  Kent." 

At  the  former  place,  Unios,  (or,  as  they  are  termed,  "  bivalvular 
stones,")  appear  to  be  rather  numerous  (as  they  were,  indeed,  near 
Pluckley  and  Bethersden) ;  but  the  "  turbinated,"  or  "  ^^^'eatlled 
conchites,"  formed  the  majority.  We  may  remark  that  Dr.  G.  Hartley, 
according  to  the  mode  of  the  day,  found  good  reasons  "  for  their  never 
having  been  the  spoils  of  animals ;"  but  stones  ("  lapides  sui  generis"), 
foi^med,  perhaps,  of  "  the  salts  of  plants  or  animal  bodies,  washed  down 
with  rain,  and  lodged  under  ground,"  and  "  disposed  into  such  little 
figui-es !" 

T.  R.  J. 
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•OOtTi  t\  ionmoTf>/i 
,  A.M  /nrf'iT  0  .YofT  Offi  yS    ".f5^»;T)«  i^o8  "Jo  {foitfihjfLnCI  grft  nO'»    ! 

'"r  ,noinJ((u  ^'-KMiliif;  .oifl  oi  ,e);jb  9cf  Joxtfii;')  toi-jtj'.ijj  ydt  lo  xfoijinir-iiftrfo'i  tu'^'iKf 
Geological  Society  of  London. — June  13, 1860.     (Continued'.) 

2.  "  Ou  some  xirrow-licads  and  otlier  Instruments  found  with  Horns  of 
CervKs  megaceros,  in  a  Cavern  in  Languedoc."  By  M.  E.  Lartet,  For.  M.G.S. 
(In  a  letter  to  the  President.) 

In  a  cavern  of  the  limestone  at  Massat,  near  Tarascon  in  Languedoc  (Depart- 
ment of  Ariege),  examined  by  M.  A.  Tontau,  the  floor  was  found  to  consist  of 
a  blackish  earth,  with  large  roimded  pebbles,  among  which  were  mixed,  in  great 
disorder,  bones  and  Horns  of  a  Chamois,  Cernm  i)seiidovirginianus,  C.  megaceros, 
and  Bos,  together  with  implements  of  stone  and  bone,  to  which  MM.  Isidore 
Geofiroy  Saint -Hilaii'e  and  E.  Lartet  have  referred  to  in  the  '  Comptes  Ilendus' 
of  May  "10,  1858. 

]\I.  "E.  Lartet  in  his  letter,  has  furnished  drawings  and  descriptions  of  some 
barbed  arrow-heads  of  bone,  some  having  indented  grooves,^  probably  for  the 
appliance  of  poison ;  also  needles,  and  a  flute-bevelled  tool  of  bone,  a  splinter 
or  knife  of  hard  flint,  and  the  li,Qrn  of  an  Antelope  hacked  at  the  base,  probably 
:When  the  animal  was  flayed.    ,  ,■    ,^  /■,.  .  "   ,  || 

3.  "On the  occurrence  of  Crk^  ShepsSiieath  tKfe'';pbul'der-clay  in  Aberdeeiii'- 
shire."    By  T.  E.  Jamiesonl  l^a'''' ddinmuiScated'by  Sir'll.  I.  Murchison, 

\T -n  n  Q  ''•  -'^•"ilw;/"  ihyvw.n  'iii;  ■  !;•;>:■.'  '"I'  h'rti'liiv' 

V  .X  .(jr.o.  ■ ,  ,     [ 

In  a  former  paper  (Q.  J.  G.  S.  vol.  xiv.,  pp.  522-525)  the  author  referred  to 
the  existence  of  gravelly  beds  containing  marine  shells  underlying  the  boulder- 
clay  between  Coudeu  and  Slaius,  on  the  coast  of  Aberdeenshire,  over  an  area 
of  about  six  miles  by  three  and  a  half;  these  shelly  sands  and  gravels  he  has 
since  more  carefully  examined,  and  he  refers  them  to  the  age  of  either  the  lied 
or  the  Mammaliferous  Crag  of  England.  Cyprina  rustica,  C.  Islandica, 
Astarte,  spp.,  Venus,  spp.,  Artemis  lincta,  Cardium  spp.,  Tecten  opercularh,y?ix. 
Ai(douud,  P.  maximus? ,  P.  princeps? ,  Tectuncidus  glycimeris,  Tellbm 
solidida,  Mya  triincuta?,  Fusus  aNtirjt///s  audits  v&iietj  coutrarins,  Mangelid, 
P/tr/)//ra  lapillns,  var.  crispata,  occur  in  worn  fragments,  Cyprina  Istandlcti 
is  the  most  abundant. 

Chalk-fliuts  are  counnon  among  the  materials  of  the  beds  in  question;  also 
fragments  of  fossiliferous  limestone  and  of  red  and  grey  sandstones,  of  undeter- 
mined age.  ^ 

4.  "  On  some  small  fossil  Vertebra;  near  Erome,  Somersetshh-e." '  By  !Pto(. 

Owen,  E.R.S.,  E.G.S.  '^-X' l-^  /- i^-' -"^  '- '/' '• 

In  this  communication  Prof.  Ow'en '  described  three  minute  Tercebf SB  '  dis- 
covered l)y  Charles  Moore,  Esq.,  E.6.S.,  in  an  agglomerate  occupying  a  flsstite 
of  1])C  Carboniferous  Limestone,  near  Erome  in  Somersetshire,  in  company  vdi\\ 
teeth  of  a  small  Mammal  allied  to  the  Microlestes  oi  Plicuingcr.  The  vertebra; 
are  si  ated  to  correspond  in  size  with  t  he  teeth  of  Microlestes ;  but  to  have  Reptilian 
characters,  especially  in  their  biconcave  structure,^a  character  common  in 
Mcsozoic  Saurians,  tut  rare  in  the  existing  genera.  There  appears  to  be  but 
very  slight  grounds  for  supposing  that  such  a  character  may  have  ever  belonged 
to  any  ^lammals,  although  some  of  the  existing  Monotremata  have  peculiar 
vertebral  modifications  somewhat  rescmblhig,  in  these  respects,  the  structural 
features  of  Ecptilcs.  In  their  large  and  anehylosed  neui-al  arch,  howeVei^,  thielSe 
little  vertebrjc  present  a  mammalian  charaeter. 

Remains  also  of  small  Sauriiuis  and  Eishes  occur  in  considerable  numbers 
with  the  vertebra;  in  question,  as  well  as  the  more  rare  mammalian  teeth. 
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1.  "Ou  the  Deuudatiou  of  Soft  Strata."  Bv  tlie  Rev.  0  Tislicr,  M.A., 
E.G.S. 

The  author  first  described  the  general  features  of  the  north-eastern  poi-tiou 
of  Essex,  ■n'ith  tlie  table-lands  of  gi'avel,  clay  valleys,  and  tidal  rivers.  The 
present  conflguratiou  of  the  district  cannot  be  due,  in  the  author's  opinion,  to 
the  action  of  such  causes  as  we  see  now  in  operation  on  the  coast,  combined 
with  a  slow  elevation  of  the  land.  As  a  rule,  the  sea  waves  cannot  excavate 
long  narrow  islets  in  horizontal  and  homogeneous  beds,  such  as  the  gravel  and 
clay  of  the  district  under  notice,  but  give  rise  to  long,  approximately  straight 
lines  of  cliil.  The  rounded  sides  of  the  Essex  valleys  seem  to  show  they  were 
not  formed  by  wave-action ;  nor  are  there  any  evidence  of  shingle-beds  at  the 
foot  of  the  hills.  Mr.  Fisher  believes  that  the  surface  of  this  district,  and  that 
of  many  other  districts  composed  of  yielding  strata,  must  have  been  formed  by 
a  superincumbent  mass  of  water  drained  off  from  a  flat  or  slightly  dome-shaped 
area.  Slight  depressions,  cracks,  or  lines  of  readily  yielding  materials  would 
determine  the  drainage-streams  as  the  water  retreated ;  and  these  channels  would 
be  more  or  less  scoured  out  according  to  the  velocity  of  ths  water.  Where  the 
gravel  covering  of  such  a  district  was  cut  through,  the  clay  beneath  would  be 
channelled  with  a  narrower  valley;  and  where  the  gravel  was  wholly  icmoved, 
the  vdleys  would  be  wider  and  the  intermediate  high  ground  rounded  instead 
of  being  Hat  topped,  just  as  is  repi'csented  in  those  parts  of  the  district  where 
the  clay  composes  the  surface.*  Similar  appearances  may  be  seen  on  a  sroall 
scale  in  the  mud  of  a  tidal  river.  Tidal  action,  liowevcr,  is  not,  according  to 
tlie  author,  calculated  to  excavate  narrow  valleys  in  horizontal  beds. 

]\Ir.  Eisher  suggests  that  the  land  must  liave  been  elevated  by  a  sudden 
movement  sufficient  to  have  caused  a  rush  of  M'ater  from  the  raised  portions  to 
seek  a  lower  level, — either  the  land  being  raised  liigh  and  dry  at  once,  or  the 
sea-bottom  raised  to  a  higher  level,  though  still  rcmaming  beneath  water.  Such 
an  elevation  might  be  repeated  agaui  and  again,  with  intervals  of  submergence; 
and  such  conditions  appear  to  htive  obtained  in  Norfolk  as  well  as  in  Essex. 

The  author  states  that,  in  his  opinicm,  escarpments,  such  as  are  so  connnon 
among  the  secondary  and  tertiary  beds,  are  rarely  old  cliffs,  and  their  often 
rounded  forms  must  be  due  to  agencies  similar  to  those  which  have  produced 
the  valleys  of  Essex.  In  some  dec])  gorges  of  the  Chalk  near  Dorchester  the 
author  has  seen  flints  and  great  blocks  of  Tertiary  puddingstone  so  arranged  as 
to  leave  little  doubt  of  tlieir  having  be(!n  left  by  violent  currents  of  water  The 
position  of  the  Marlborough  "  "Weathers"  is  also  attributed  by  the  author  to 
torrential  action. 

15rick-earth  is  in  part  referred  by  >Ir,  Tisher  to  the  deposition  of  sediment 
from  turbid  waters  ;  but  also  in  great  part  to  the  unlading  of  icebergs. 

With  rcgai-d  to  the  manner  in  which  the  u])rising  of  the  land,  which  brought 
about  these  aqueous  cataclysms,  has  been  elVected — wiiether  by  one  slow  and 
continued  movement,  or  by  one  or  more  sudden  movements,  or  by  a  mixed 
succession  of  these,  the  author  argued  that  a  slow  and  gradual  elevation  is  not 
in  accordance  with  the  contour  of  the  existing  surface  of  our  softer  strata;  that 
the  elevation  of  the  land  previous  to  the  period  of  the  great-mammalian  fauna, 
when  its  present  contour  was  mainly  given,  was  not  gradual ;  and  that,  after 
subsequent  depressions,  there  have  been  sudden  depressions  since  that  pericftl. 

Lastly,  it  was  pointed  out  that  sudden  vertical  movements  of  the  surface  ou 
a  grand"  scale  are  of  as  probable  occurrence  as  those  lesser  movements  with 
which  we  are  historically  acquainted,  b|^ca,u§e!^  both  in  the  case  of  strata  prc- 

•  Cotiipare  *n&  Mr.'  'Frtrti''^  rciilarkfe  in  iihe  "'ArdliiBologla  I'^'lM.'  't^D,  Gkol. 
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viously  unbroken  and  in  that  of  strata  once  faulted  but  at  rest,  the  pressiire 
requisite  to  rupture  or  to  fold  them  will  accumulate  enormously  before  they 
yield  to  it,  when,  after  some  slow  and  gradual  movements,  they  will  be  thrown 
up  or  doMTi  Avith  a  sudden  movement,  with  or  without  flexures,"^  as  the  case  may 
be.  Thus,  by  meclianical  considerations,  the  author  is  led  to  believe  that  the 
"ordinary  nature  of  movements  of  the  earth's  crust  must  be  sudden. 

2.  "  On  an  undescribed  Fossil  Fern  from  the  Lower  Coal-measures  of  Nova 
Scotia."     By  Dr.  J.  W.  Dawson,  F.G.S. 

In  a  paper  on  the  Lower  Carboniferous  rocks  of  British  America,  published 
in  the  15th  volume  of  the  Geological  Society's  Journal.  Dr.  Dawson  noticed 
some  fragmentary  plant -remains  wliich  he  referred  with  some  doubt,  the  one  to 
Schizopieris  (Brongu.),  and  the  other  to  SjjJicereda  (L.  and  H.)  With  these 
were  fragments  of  a  fern  resembling  Sphempterh  {Cli/dopteris)  adiantoides  of 
Luidley  and  Hutton.  Suicc  1S58  the  author  has  received  a  large  series  of 
better-presei-ved  specimens  from  Mr.  C.  F.  Hartt ;  and  from  these  he  finds  that 
what  he  doubtfully  termed  the  frond  of  Schhopteris  is  a  flattened  stipe, 
and  that  the  leaflets  which  he  referred  to  Sphenopterh  adiantoides  really 
belonged  to  the  same  plant.  Mr.  Hartt's  specimens  aLso  show  that  what  Dr. 
Dawson  thought  to  be  SpJurreda;  were  attached  to  the  subdivisions  of  these 
stipes,  and  are  the  remains  of  fertile  pinuje,  borne  on  the  lower  part  of  the  stipe, 
as  in  some  modern  ferns.  This  structure  is  something  like  what  obtains  in 
the  Cuban  Aneimia  adiantifolia,  as  pointed  out  to  the  author  by  Prof.  Eaton, 
of  Yale  College.     No  sporangia  are  seen  in  the  fossil  specimens.' 

Dr  Dawson  olTers  some  remarks  on  the  difficulties  of  arrauging  this  fern 
among  the  fossil  Cychpterides,  Kcrggemtldcc,  and  Adiontites  :  and,  placing  it 
in  the  genus  Ci/clopteris,  he  suggests  that  it  be  recognized  as  a  subgenus 
(A)ieimites)  with  the  specific  name  Acadica. 

The  regularly  striated  and  gracefidly  branching  stipes,  terminated  by  groups 
of  pinnules  on  slender  petioles,  must  have  given  to  this  fern  a  very  elegant 
appearance.  It  attained  a  great  size.  One  stipe  is  twenty-two  inches  in  "dia- 
meter, where  it  expands  to  luiite  with  the  stem ;  and  it  attains  a  length  of 
twenty-one  inches  before  it  branches.  The  frond  raust  have  been  at  least  three 
feet  broad.     The  specimens  are  extremely  numerous  at  Horton. 

I'he  author  then  notices  that  the  long  slender  leaves  so  common  in  the  Coal- 
measures  of  Nova  Scotia,  and  hitherto  called  Tuacites,  though  sometimes  like 
the  stipes  of  Aiieimites,  are  probably  leaves  of  Cordaites. 

On  some  specimens  o![  Aueimifes  Acadica  m&rkings  like  those  made  by  insects 
have  been  observed ;  also  a  specimen  of  the  Spiroriiis  carhonarius. 

3.  "  On  the  Sections  of  Strata  exposed  in  the  excavations  for  the  South 
Higli-level  Sewer  at  Dulwich  ;  with  Notices  of  the  Fossils  found  there  and  at 
Peckham."  By  Charles  Hickman,  Esq.  (Communicated  by  the  Assistant- 
Secretary.) 

In  the  autumn  of  18.59,  open  cuttings  were  made  at  Peckham,  in  connexion 
witli  the  "Effra  branch  of  the  Great  South  High-level  Sewer,"  for  the  "main 
drainage"  of  the  metronolis  south  of  the  Thames  ;  and  in  the  foUowmg  spriug 
a  tunnel  (330  yards  in  length)  was  beuig  constructed  under  the  Five-fields  at 
Dulwich.  The  beds  cx])oscd  in  both  sections  belonged  to  the  •'  Woolwich  and 
Heading  Series"  of  the  London  Tertiaries  (PrestwieL). 

Four  shafts  were  sunk  to  facilitate  the  driving  of  the  tunnel ;  and  the  foUowug 
beds  were  exposed ;  but  as  some  of  the  beds  are  not  persistent,  but  die  out 
even  with  the  extent  of  tlic  tunnel,  the  several  shafts  differed  as  to  the  sections 
obtained  from  them. 

1.  Soil,  nine  inches.  2.  Loamy  Clay  (probably  London  Clay) ;  twelve  feet. 
Not  in  shaft  No.  1  (the  most  easterly),  nor  in  No.  4  (the  most  westerly),  owing 
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^0  the  convex  surface  of  the  ground.  3,  .  Xiight-coloured  Clay;  six  toMnine 
feet.  4.  Reddish  saud ;  five  feet.  Not  in  No.  i  shaft.  5.  Dark  clay;  one 
foot,  ten  inches.  G.  Blue  clay ;  two  feet.  Not  in  No.  4.  7.  Dark  clay  ;  one 
foot.  In  No.  1  only.  S.  Paludiua-bed ;  six  to  fifteen  inches.  Fossils  :  Piflia- 
rella  Rickmani  (Edwards),  Paluduia  lenta,  P.  axpem  {?),  Bones  and  scales  of 
Fish.  Leaves.  9.  Cyrena-bed;  one  to  two  feet.  Cj/reiia  ci'/ieiformis,  &c., 
10.  Oyster-bed ;  one  to  tliree  feet.  Ostrea  teneni,  0.  pidchra,  0.  Bellomcina, 
0.  elephcmtopus,  0.  edidina,  Bi/sso-arca  CaUiaudi  (?)  Cijrena  cuneifornm,  C. 
deperdita,  C.  corduta,  C.  ohovctta,  Melanitt  inquinata,  Melaiiopsis  brevis,  Modiola 
elegans,Pmus(f).  Calyptrmi  ti-ochiformis,  Corhnla.  11.  Loamy  sand;  eight 
inches.  In  No.  4  only.  13.  Blue  clay;  fwo  feet  six  inches.  Leaves.  14. 
Dark  sand;  eight  to  twenty-eight  inches.  15.  Blue  clay:  eighteen  inches  to 
nine  feet.  Laminated  ;  ricli  in  Leaves,  Lignite,  Seed-vessels.  Rissoa,  Cyrena 
Duhoic/iensis  (Rickman),  G.  cordata,  C.  deperdita,  C.  cimeiformis.  Melania 
mqiiinata,  MelatiopsU,  Ncrifhia,  PithareUa  Rickmani  (Edwards),  Vnio,  Teredines 
in  Liguite,  Scutes  of  Crocodile,  Fish-scales,  Cheloniau  and  Mammalian  bones. 
19.  Clay ;  fourteen  feet  and  more.  Reached  only  by  the  main  shaft.  No.  3, 
which  appears  to  have  been  sunk  at  the  apex  of  a  low  anticlinal ;  the  beds 
gently  dipping  away  east  and  west. 

All  the  fossils  appeal-  in  their  respective  beds  both  at  Peckham  and  Dulwich. 


Glasgo-w-  Geolosical  Society. — It  is  a  great  pleasure  to  us  to  acknowledge 
the  first  printed  paper  of  this  society,  a  paper  on  the  geology  of  the  Campsie 
district,  by  Mr.  John  Youu"',  one  of  the  Alce-Presidents ;  and  au  excellent 
paper  it  is.  The  locality  is  lucidly  described ;  sections  und  borings  properly 
recorded ;  and  a  very  careful  list  of  the  Carboniferous  fossils  appended.  Mr. 
Davidson  in  his  admirable  monograph  of  the  Scottish  Carboniferous  Brachiopoda, 
published  in  this  journal,  has  acknowledged  the  great  assistance  and  stoi-es  of 
material  ho  had  received  from  the  Glasgow  geologists ;  and  they  are  well- 
deserving  of  praise  for  the  persevering  and  proper  manner  in  which  they  have 
set  to  work  at  the  geology  of  their  own  territory.  During  the  past  year  they 
have  had  lectures  and  papers  on  the  hypothesis  of  "  Creation  by  Law :"  by  their 
President,  J.  P.  Eraser,  Esq.,  F.G.S.  ""  On  Volcanic  Phenomena:"  by  Professor 
H.  D.  Rogers.  Four  lectures  for  beginners  :  by  Thomas  Struthers,'Esq.,  Vice- 
President.  "  On  British  Mmiug :"  by  Mark  Fryar,  Esq.,  of  the  School  of 
Mines,  Glasgow.  "On  Certain  Points  of  Contact  between  Geology  and  Histoi-y :" 
by  James  Bryce,  Esq,,  L.L.D.,  F.G.S.  "  On  the  Succession  of  Extinct  Organic 
Forms  :"  by  \Villiam  Keddic,  Esq.,  Free  Church  College.  '•  On  the  Relative 
Antiquity  of  Existing  Species,"  and  "  On  Osteology  :"  by  John  Scouler,  Esq., 
M.D.,  L.L.D.  "  On  the  Structure,  Affinities,  and  Geological  Range  of  the 
Eurvpterites,  or  Gigantic  Crustaceans  of  the  Pala!ozoic  Era. :"  by  David  Page, 
Esq.,  F.G.S.  "  On  the  Boulder  Drift,  Raised  Beaches,  and  Parallel  Roads," 
aiid  "Some  Account  of  the  Latest  Extinct  Terrestrial  Animals,  ;md  the  Traces 
of  Primeval  Man  :"  bv  Professor  H.  D.  Rogers.  "On  the  Philosophv  of  Geo- 
logy :"  by  David  Page,  Esq-,  F.G.S.  "On  the  Natural  History  of  the  Inver- 
tebrate Animak  in  connection  \vith  the 'Extinct  Species :"  by  "William  Keddle,; 
Esq,,  Free  Church  College.     ;,,':.''' y'      , 

Besides  which,  duriiif'ttie  Summer  Session,  there  liavebccn  Excursions  under 
the  able  direct  ion  of  the  mcinljcrs  of  the  Covmcil,  eveiT  alternate  Saturday. 
The  places  thus  \-isitcd  were  Dumbuck  and  Auchciu-coch  Glen ;  Nitshill  and 
neigjhbolirhood  ;  Campsie  ;  Strathblaue  and  neighbourhood  ;  High  Blautyre ; 
Crai^eiiglen. ;  CorrieBuru;  Coatbridge  and  Air'drie. 

The  Loetnres  announced  for  the  ensuing  year  arc  : — Four  Init  iatxiryLectures 
"  Upon  the  Principles  of  Geology  :"  by  Thomas  Struthers,  Esq.,  Vice-President. 
VOL.    III.  8    M 
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"  On  the  Useful  Minerals :"  by  Mark  Eryar,  Esq.,  P.G.S.,  Glasgow  School  of 
Mines.  "On  the  Formatiou  of  Amygdaloides  :"  by  John  Scouler,  Esq.,  M.D., 
L.L.D.,  President.  "  On  the  Methods  of  Scientific  Investigation,  with  special 
application  to  Geology :"  by  Rev.  H.  W.  Crosskey.  "  On  the  Permanence  of 
Species  :"  by  John  S'conler,  Esq.,  M.D.,  L.L.D.,  President. 

Besides  these,  the  Council  have  determined  on  having  an  Exhibition  of  Rocks, 
Metals,  and  Fossils,  during  the  present  Session,  and  circulars  reqnestmg  con- 
tribution have  been  issued.  The  time  is  fixed  for  the  27  aud  2Sth  of  December; 
and  tlie  Exhibition  will  take  place  in  the  Merchants'  Hall.  Tlie  Carboniferous 
fossils  are  expected  to  be  very  numerous  and  exceRent,  as  several  of  the  mem- 
bers of  the  association  have  paid  great  attention  in  collecting  and  arrangmg 
their  cabinets  of  specimens. 

This  last  is  a  very  desirable  proceeding,  and  cannot  but  be  productive  of 
good  results.  The  Society  now  numbers  upwards  of  one  hundred  and  seventy 
members ;  no  small  number  for  a  commercial  city,  like  Glasgow,  where  every 
hour  from  business  is  regarded  as  so  much  peemiiary  loss ;  and,  therefore, 
we  may  well  believe  what  we  hear  from  every  quarter,  that  the  members  are  all 
animated  with  the  determination  to  work  out  their  department  of  Scottish 
Geology  and  Palaeontology. 

We  all  know  how  much' good  work  the  Cotteswold,  Malvern,  Worcester,  New- 
castle, Cornwall,  and  other  English  Eield-Clubs  have  done;  but  the  comparison 
of  the  first  number  of  the  Glasgow  Transactions,  not  only  shows  itself  to  be  worthy 
of  ranking  in  the  first  classof  local  productions,  but  augurs  well  for  the  future 
advancement  of  Geological  Science  by  the  Glasgow  men,  and  we  shall  regard 
with  great  interest  their  future  doings. 


NOTES    AND     QUERIES. 

Structuke  of  the  Scaxes  of  Lepidotus  and  Lepidostetjs.— Eew  de- 
partments of  palffiontology  are  of  greater  interest  than  the  microscoj^ical 
examinations  of  organic  structures  ;  and  the  interest  is  increased  where  a  com- 
parison can  be  made  between  the  organization  of  fossil  specimens  with  that  of 
recent  beings  of  the  same  or  allied  gxmera.  The  accompanying  figures  give  an 
example  of  such  a  comparison.  It  is  well  known  that  in  the  AVealden  beds 
there  are  remains  of  a  fresh-water  iish,  called  the  Lepidolus :  its  scales  are 
amongst  the  most  frequent  fossils  of  tliis  formation.  It  is  also  known  that  an 
allied  genus,  tlie  Lepidosteiis,  or  Garpike,  which  is  one  of  the  few  hctcroeercal 
fishes  (or  tliose  which  have  the  vertebras  prolonged  into  the  upper  lobe  of  the 
tail),  is  now  living  in  the  rivers  of  America.  The  figures  give  enlarged  views 
of  very  thin  sections  of  scales  from  the  two  fishes,  magnified  about  two  hun- 
dred and  fifty  times,  and  etched  direct  on  the  copper  by  moans  of  the  camera 
lueida  fitted  "to  tlic  eyepiece  of  the  microscope.     (See  pi.  xii.) 

The  upper  figure  is  from  the  recent  LepidosfeHS,  or  Garpike,  of  the  ]\Iissis- 
sippi.  The  lacuna;  and  the  canaliculi  ramifying  from  them  are  beautifully 
shown,  and  are  very  characteristic ;  but  tlie  chief  interest  of  the  plate  arises 
from  the  comparison  of  the  structure  of  the  ui)per,  or  recent  specimen,  with 
that  of  the  lower  figure,  which  represents  a  section  of  a  scale  from  the  fossil 
Leriidotus,  found  in  the  Wealdcn  formation  of  Sussex.  The  organization  seenjs 
to  1)0  almost  idonlieal ;  and  if  tl\e  plate  were  reversed,  and  the  letters  erased, 
it  would  be  difiieulr,  for  an  unpractised  eye  to  say  which  was  the  recent  and 
which  the  fossil  scale. 
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When  we  consider  the  immense  lapse  of  ages  which  have  intervened  between 
the  thne  when  the  Wealdeu  beds  were  formed,  and  the  present  age,  it  certainly 
is  an  object  of  no  common  interest  to  fmd  almost  the  identical  organization 
made  use  of  when  a  similar  being  is  called  into  existence,  even  after  the  lapse 
of  countless  ages. 

Does  not  this  fact  point  rather  to  some  universal  law,  according  to  which  cer- 
tain structures  were  associated  with  certain  forms,  predetermined  by  Him,  to 
whom  time  is  as  nothing,  rather  tlian  to  a  law  of  incessant  change  or  develop- 
ment through  successive  ages  ? — John  Edw.  Lle,  P.G.S. 

Braiisu  Braciiiofoda. — [Extract  of  letter  from  T.  Davidson,  Esq.] — 
"  I  can  assure  you  that  I  have  never  worked  harder  than  during  the  pre- 
sent year,  and  I  shall  have  got  through  a  considerable  amount  of,  I  hope, 
good  work.  You  will  be  glad  to  learn  that  I  have  been  attacking  the  genus 
Product  us,  and  have  made  out  thirty  species  in  the  British  Carboniferous 
strata,  rejecting  many  old  ones,  however,  and  introducing  others  new  toEugland. 
Among  these  I  may  name  Frod.  armineus,  P.  prohoscideus,  P.  suiuatus,  P. 
Kfiyseiiingiana,  P.  arcuareus,  P.  Wrightii,  and  one  or  two  more.  I  have 
spared  no  trouble  in  assembling  all  the  best  British  material.  I  shall  try  to 
complete  my  Carboniferous  Mouograpli  next  year  :  it  will  contain  fifty  or  more 
plates  ;  and  hope  to  be  ready  soon  with  another  part  for  the  PaLxontological 
Society.  I  have  also  worked  out  the  Indian  Carboniferous  species,  and  have  two 
or  three  more  papers  in  hand  for  the  winter." 

Exchanges  axd  Purchases  of  Fossils  and  Books. — Sir, — I  thinlc  many 
of  your  subscribers  will  be,  like  myself,  desu'ous  of  making  exchanges  of  dupli- 
cate fossils,  without  knowing  to  what  gentlemen  to  apply.  I  think  it 
would  be  well  if  yon  could  invite  geologists  to  send  in  their  names  and  places 
of  abode,  and  particularly  also  the  characteristic  strata  of  their  localities,  that 
we  might  enter  into  correspondence  with  one  another,  so  as  to  make  such  ex- 
changes as  we  desire  for  our  private  collections.  Example. — Cretaceous  Eorma- 
tiou.— Upper  Chalk,  Middle  Chalk,  Red  Chalk.— IIobt.  Mortimer,  Eimber, 
Maltou,  Yorkshire. 

\Yc  shall  be  happy  to  assist  in  these  exchanges,  as  we  have  said  on  many 
former  occasions.  It  seems  to  us,  however,  that  the  best  way  would  be  to 
open  a  page  in  our  advertising  sheet  at  a  small  fee,  where  we  would  print  the 
names  of  fossils  offered,  and  those  required  in  exehanf^e.  From  numerous 
apphcations  for  the  purchase  of  geological  works,  we  think  it  would  also  be  desn- 
able  to  do  tlie  same  with  regard  to  books,  quoting  those  offered  for  sale  and 
those  which  are  wanted  for  purchasers. — Ed.  Geol. 

Meteorite  of  Agram. — Director  Haidiuger  communicated  last  year  to  the 
Imperial  Academy  of  Vienna  the  original  document,  written  m  Latin,  concern- 
ing the  fall  of  this  iron  mass,  as  observed  by  eye-witnesses  and  confirmed  by 
the  officiid  testimony  from  tlie  ecclesiastical  authorities  of  Agram.  Another 
contemporaneous  document,  illustrated  by  a  drawing,  gives  an  account  of  the 
same  phenomenon,  as  observed  at  Szigcthvar,  fifteen  Austrian  miles  east  of 
Agram,  by  some  officers  and  clergymen.  The  apparent  diameter  of  the  fiery 
globe,  as  observed  at  this  place,  was  equal  to  that  of  the  sun,  which  (if  its 
altitude,  as  calculated  from  this  and  other  observations,  amounted  to  about  tea 
German  miles)  answers  to  a  real  diameter  of  more  than  three  thousand  feet. 
This,  if  compared  with  the  solid  mass  which  fell  to  the  groiuid  (fifty-seven  feet 
in  all),  indicates  an  enormous  development  of  ignited  gaseous  substances. 

The  luminous  train  of  the  bolide  perished  more  or  less  distinctly  from  six  to 
ten  p.m.  The  apparent  point  of  its  departure,  as  made  probably  by  the  direc- 
tion of  its  orbit,  was  the  constellation  of  Perseus,  from  which  next  to  Leo  the 
majority  of  igneous  globes  are  apparently  proceeding,  as  observed  by  MM. 
Olmsted,  Heiss,  Tul,  Schmidt,  &c. 
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Curious  Fossil  Plant  trom  Coal-Measures,  South  Wales. — Dear 
Sir, — I  have  lately  added  to  my  collectiou  of  coal-plaiits  a  very  singular  fossil, 
for  a  description  of  wliicli  I  have  searched  the  works  of  Sternberg,  Lindley, 
aud  Iluttou  iu  vaiu.  I  have  therefore  diliueatcd  it,  iu  the  hopes  that  some  of 
your  readers  learned  in  the  flora  of  the  Coal-Measures  will  name  it  for  me.  If 
Any  body  has  discovered  a  similar  specimen  I  shall  be  glad  to  know,  that  we 
may  compai-e  notes.  The  stem,  as  will  he  seen  iu  the  di'awiug,  appears  to  be- 
long to  the  Lycopodiacea?,  and  these  big  leaves  (if  they  be  leaves)  evidently 
belong  to  the  stem,  aud  are  not  lying  by  its  side  by  chance,  because  on  the  in- 
side they  aU  merge  into  it,  there  being  no  marked  line  of  junction;  and, 
besides,  they  follow  the  peculiar  bend  of  the  branch,  both  decreasing  in  size  as 
they  apju-oach  the  terminal  point,  which  iu  fact  is  formed  by  a  leaf.  Yet  there 
appears  to  be  uo  eonnectiug  branch  to  the  leaves,  unless  we  except  the  one 
Avhicli  appears  to  be  torn  ott'  uear  the  begimiiug ;  but  as  the  specimen  is  some- 
what confused  at  tliis  poiut,  we  cannot  instance  this  particular  leaf  as  an  ex- 
ample of  how  the  others  are  joined  to  the  stem.  In  fact,  at  the  attached 
margin  they  appear  to  be  sessile  as  regards  the  branch,  having  the  opposite 
margin  free  or  unattached.  As  regards  each  other,  they  are  apparently  closely 
imbricated,  each  leaf  somewhat  reniform  iu  shape,  and  marked  distinctly  with, 
a  number  of  short  parallel  veins  coming  directly  from  the  upper  margin,  but 
with  a  slight  tendency  to  meet  at  the  base.  Whether  they  are  coutinued  iu 
this  manner  bchuid  each  leaf,  I  cannot  say  ;  but,  judging  from  the  two  or  three 
first  detached  leaves,  Avhich  appear  to  have  a  well  marked  lower  as  well  as 
upper  margin,  I  sliould  imagine  not.  The  great  puzzle  to  me  is  the  likeness  of 
the  stem  to  the  Lycopodiaceaj ;  but,  if  it  is  so,  either  the  little  leaves  which 
embi'ace  the  ste)n  and  fall  off,  leaving  badly  defined  scars,  are  not  leaves,  or 
else  these  other  portious  are  uot  leaves.  And,  if  they  are  not  leaves,  can  it 
be  a  species  of  iufloresceuce ;  because,  according  to  LincUey,  the  Lycopodiacese 
are  flowerless. 

I  shall  be  very  grateful  if  you  or  any  body  else  would  solve  the  difiiculty 
for  me.  Aud  while  on  the  subject,  I  wish  some  one  of  our  fossil-botanists 
would  begin  a  new  edition  of  Lindley  aud  Iluttou,  the  last  being  thirty  years 
old.  Since  those  plates,  as  well  as  those  of  Sternberg,  were  published,  there 
have  been  many  new  species  foimd,  which  sadly  want  naming,  figuring,  and 
describing.  I  have  iu  my  owu  cabinet  several  which,  for  want  of  better  in- 
formation, I  have  been  obliged  to  name  provisionally. — I  am,  dear  Sir,  yours 
faithfully,  G.  P.  T5evan.     Beaufort,  Mon. 

Tertiary  Plants  or  Austria.— Prof.  Unger  has  prepared  the  materials 
for  the  description  of  some  Tertiary  plants,  to  be  published  under  the  title  of 
"  Syllogc  Plantarum  Possilium,"  as  a  continuation  of  his  "  Iconographia  Plant- 
arum  Eossilium,  jnibUshed  some  years  ago  iu  the  Transactions  of  the  Vienna 
Academy,  aud  with  special  reference  to  the  sjjecies  enumerated  in  his  "  Genera 
ct  Species  Plantarum  Eossilium."  Besides  other  collections,  the  innnense  stores 
of  the  Imperial  Geological  Institute  of  Vienna  have  furnished  valuable 
materials.  The  first  number  of  the  "  Sylloge"  is  illustrated  'with  twenty 
colour-printed  plates,  aud  describes  plants  of  the  families  Charucece,  Salviuiacete, 
Equisdacece,  Mmacete,  Conifcrcr,  Suntulace(C,  Mysmcece,  Froteace/c,  Olcacccv, 
FruxinefP,  Sapoiacece,  Ampelidea,  Annouaceo',  Magnoliaceo',  Malpif/liiace^, 
Saqiindacere,  Jufjlandea;,  Anacardiete,  aud  Burseriacea; ;  most  of  them  with  their 
fructification,  and  generally  with  particular  reference  to  the  neuration  of  their 
leaves,  compared  with  those  of  analogous  recent  forms. 

Pteraspis  and  Cocosteus. — Wo  have  lately  found  the  Pteraspis  near  New- 
port, and  I  have  also  secured  two  or  three  fine  fossils  from  the  Old  Bed.  At 
first  I  thought  they  belonged  to  Pteraspis ;  l)ut  1  now  suspect  that  they  are 
the  dorsal  plates  of  Coccostcus  rather  pressed  together.     They  are  rather  larger. 
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Both  these  are  new  in  the  red  sand  of  the  neighbourhood. — [Extract  of  letter 
from  J.  E.  Lee,  Esq.,  Caerltou,  Monmouthshire.] 

Extract  or  a  L^tteu  puom  a  Ludlow  Geologist. — Deab  Sie, — I  amuse 
myself  over  the  fire  this  evening  by  writing  (with  a  miserable  pen)  the  results 

.of  our  day's  walk.     ]\I .  and  I  went  from  here  this  morning  to  Pedwardine. 

and  had  the  good  fortune  to  find  plenty  of  the  Bidyonema  socicde.     The  Liu- 
gula  beds  are  well  shown  in  the  bottom  of  the  first  cross  lane  from  Brampton 


Liiinriila  Beds. 


a  a,  Llandovery  Beds  ;  h.  Lower  Llandoveiy  Beds. 

Brian  dipping  at  about  this  angle  fifty  degrees  to  the  west ;  and  the  Llan- 
dovery beds  cover  them  unconformably,  with  a  gentle  dip  to  the  east.  The 
first  Llandovery  bed  is  thin — two  or  three  inches  only — and  of  a  yellow  earthy 
character ;  the  next  is  a  fine  conglomerate  bed  (coarse  sand  and  fine  gravel), 
about  five  or  six  inches  ;  then  a  thicker  earthy  yellowish  bed.  Above  this  the 
rock  is  mixed  up  with  soil  and  penetrated  by  roots,  and  becomes  obscured. 
Nearly  at  the  east  extremity  of  the  Liugula  flags  there  is  a  crush,  twistuig  tlic 
strata  a  little  out  of  place  ;  and  higher  up  the  lane  are  seen  the  massive  beds 
of  coarse  Llandovery  conglomerate,  the  same  that  are  seen  at  the  bottom  of 
Brampton  Brian  Park. 

We  could  find  no  trace  of  anything  except  Dictyonema,  unless  it  be  a  small 
round  shell,  which  I  supjwse  may  be  a  minute  Lingula :  it  is  quite  smooth. 
Of  this  we  found  several.  The  Lingula  beds  are  aU  thin  papery  beds  of  fine 
smooth  silt. 

We  then  crossed  over,  to  try  and  find  another  place  Mdiere  M .  had 

found  Dictyonema,  in  the  road  leading  up  undei-  Wigmore  Bolls  to  Adforton, 
but  could  not  meet  with  any.  The  only  beds  we  could  see  were  Wenlock 
Shale,  and  in  general  very  barren,  but  in  some  places  containing  fragments  of 
trilobites,  &c.  My  frieud  declares  that  he  found  the  very  same  Lictyonema 
here,  and  in  these  same  Wenlock  beds ;  but  as  the  gemis  is  Kno-\ra  in  strata  of 
that  age,  in  America,  it  is  possibly  another  species.  You  wiU  be  glad  to  know 
of  its  occurrence  here  in  any  form. 

We  have  just  got  from  the  quarry  here  a  fine  specimen  of  Paloeocrinus  ferox 
showing  the  five  arms  ;  tlie  centre  is  a  rotten  mass,  yet  1  tliink  it  is  the  best 
specimen,  altogether,  I  have  seen.  You  know  that  tlie  Protaster  Miltoni,  (as 
well  as  P.  vermiformiis,)  is  found  at  Trippleton  roadside  quarry.    We  have  also 


got  from  Trijiplcton  a  curious  Bryozonn  form  like  tliis,  which  we  fancy  to  be 
somctliing  new.     It  is  }iot  unlike  an  ei/crimlc  with  several  heads  on  one  stem. 
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Cliurclibill  quany  is  niined ;  and,  believe  me,  the  men  who  fiud  anything 
there  are  well  deserving  of  their  pay  on  a  liberal  scale,  for  it  is  almost  impossible 
to  fiud  any  starfish,  iiiiless  by  many  hours  of  slavish  laboiu',  or  by  great  good 
hick  iu  breaking  up  all  the  debris,  lying  about  the  quarry — almost  as  hopeless 
as  Pahropyge  hunting.  We  could  fiud  nothing  yesterday,  in  four  hom-s,  but 
one  indifferent  encrinite,  and  a  few  fragments  of  starfish,  which,  however,  we 
preserve  with  care.  I\Iy  friend  is  so  disgusted,  that  he  says  he  shall  not 
trouble  the  quarry  agam. — R.  Lightbody. 

Mountain  Limestone  Fossils. — Sir, — Have  the  Mountain  Limestone 
fossils  (moUusca)  been  described  and  figured?  When?  By  whom?  Hugh 
MiUer  (I  quote  from  memory,  not  having  a  copy  of  the  Old  Red  Sandstone 
by  me  at  present)  says  old  David  Ure  figured  and  described,  after  a  mamicr, 
every  fossil  he  collected,  belonging  to  the  Coal  Measures ;  whether  the  Lime- 
stone fossils  were  described  I  know  not.  Since  I  have  been  in  this  locality, 
rather  more  than  a  year,  I  have  collected  about  three  hundred  specimens  of 
Limestone  fossil  mollusca,  including,  I  know  not,  how  many  genera.  I  want 
now  to  know  the  names  of  them,  so  that  I  may  arrange  them  according  to  the 
directions  you  advised  a  brother  student  some  time  since.  I  like  not  to  be- 
come obtrusive,  but  I  should  like  very  much  to  enter  into  correspondence  with 
any  fellow  labourer  in  the  geological  field,  where  an  exchange  of  thought  and  a 
barter  of  fossils  would  serve  both  parties. 

Allow  me  to  exjjress  my  thanks,  though  the  utterance  comes  from  the  mouth 
of  a  woi-king  man,  for  the  new  light  you  have  thrown  on  the  geology  of  the 
Bottom-rocks.  After  I  had  paid  five  shillings  for  the  "First  Traces  of  Life" 
T  assure  you  I  demurred,  "  because  it  was  so  thin ;"  I  have  been,  however, 
compensated  by  the  "thickness"  of  the  contents.  No  book  that  I  have  read 
during  the  last  year  has  made  me  thmk  more  than  yours.  There  are  some 
chapters  that  I  have  read  and  re-read  with  additional  pleasure  every  time  I 
opened  the  book  afresh. — Yours  faithfully,  G.  R.  A^ine,  Castlenuiinc-street, 
Atlilone,  Leland. 

There 
Urefi£ 

"  Geology  of  Yorkshire,"  2ud  vol.  •  a  great  many  are  figured  by  M'Coy,  in  a 
work  on  the  Carboniferous  fossils  of  Ireland ;  as  also  many  arc  by  Prof.  Do 
Koninck,  m  his  "Animaux  Fossiles  du  Terrain  Cavbonifere  de  la  Belgique." 
Others  are  to  be  met  with  in  different  works  on  various  localities. 

Cryolite  in  ]VLi.NUFACTURES. — Sir-, — Can  you  be  good  enough  to  give  me 
any  account  of  the  history  of  the  introduction  of  Cryolite  for  use  in  the  manu- 
factures ?  It  is  just  now  most  interesting  iu  relation  to  aluminium.  I  think  1 
have  seen  somewhere  that  it  was  used  on  the  Continent  first  iu  the  manufacture 
of  Soap.— J.C.S. 

There  was  a  paper  on  Cryolite  in  the  Geological  Society's  Journal,  about 
four  years  since,  by  I\Ir.  Taylor,  commuuicatca  to  that  society  by  Professor 
Teimant.  There  was  also  a  paper  read  before  the  Society  of  Arts,  on  "Alumi- 
nium," by  ]Mr.  Forster,  the  Secretary,  about  three  years  since.  Some  of  our 
readers  niay  be  able  to  give  a  more  definite  reply  to  this  query. 

Alabaster  and  Lignite  in  Tertiary  Rocks  of  Tuscany. — Pure 
alabaster  appears  to  be  peculiar  to  Western  Tuscany.  It  occurs  jn 
ovoidal  masses,  often  tlu-cc  feet  m  diameter,  m  selenitic  miu'ls  of  Miocene  age 
in  tiie  Val  di  Marmolajo.  Ccjloured  alabaster  is  also  found  in  some  of  the 
Pliocene  beds  of  Tuscany.  Gypsuui  is  widely  distributed  wnere  serpentine  has 
pierced  limestones,  as  at  Matarana  and  Jano. 

At  Jano  the  PahTozoic  coal  is  represented  by  isolated  plants  converted  into 
anthracite ;  it  is  the  only  locality  on  the  Italian  continent  where  Carboniferous 


ere  is  no  published  separate  list  of  the  fossils  of  the  Mountain  Limestone, 
igures  several  in  his   "  History  of  Rutherglen ;"  Phillips,  several  in  the 
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fossils  have  been  found ;  but  Miocene  lignites  are  abundant  in  Italy.  _  At 
Sai-zanello  in  Pieduiout,  six  and  a  half  feet  of  Miocene  coal  occurs.  This  is 
used  in  the  Sardinian  steam-navy.  At  Castiani,  in  the  Maremme,  good  lignite, 
three  feet  four  inches  thick,  is  worked ;  and  at  Monte  Baniboli,  also  in  Tuscany, 
.one  bed  four  feet  two  iuclies,  and  another  two  feet  thick,  haye  long  been  in  use. 
— [Abstract  of  paper  by  W.  P.  Jervis,  Esq.]. 


REVIEWS. 

On  the  Origin  of  Species  hi/  Means  of  Naturctl  Selection  ;  or  tlie  Preservation  of 
Favoured  Species  in  the  Struggle  for  Life.  By  Charles  Dakwin,  M.A. 
London  :  John  MuiTay.     1S60. 

We  could  scarcely  let  this  year  pass  away  without  some  notice  of  a  book 
which  at  least  will  make  1860  remarkable  in  the  annals  of  natiual  history 
science.  Whatever  opinion  may  be  entertauied  of  the  speculations  on  the 
origin  of  species  sketched  out  by  Mr.  Darwin  in  his  introductory  work  to  the 
fuller  and  more  explicit  one  he  announces  for  some  future  day,  there  is  no 
doubt  that  in  its  entirety  his  theory  is  one  which  for  many  years  to  come  must 
receive  the  earnest  attention  of  the  scientific  world ;  for  whether  the  law  of 
the  necessity  of  organic  variation  and  development  as  dependant  on  external 
circumstances  attendant  on  the  general  "  struggle  for  life"  be  universal  in 
application  or  not,  Mr.  Darwin  has  at  any  rate  opened  out  a  new  vein  of  re- 
flection and  investigation  which  must  be  followed  out  until  the  new  theory  be 
either  disproved  or  proved  from  its  first  causes  to  its  final  results. 

Nor  must  we  be  prevented  from  the  true  examination  of  its  value  and  merit 
by  any  previous  prejudices,  nor  deterred  by  the  objections  and  abuse  of  those 
who  are  ever  ready  to  attack  new  opinions  on  the  old  and  ridiculous  grounds 
of  a  real  or  pretended  dread  of  an  antagonism  to  Holy  Scripture,  as  if  the 
Word  was  not  based  on  tlic  sure  fouudatious  of  truth.  "  I  must  express  my 
detestation  of  the  theory,"  says  one  opponent,  "  because  of  its  unfiincliing 
materialism ;  because  it  denotes  the  demoralized  understandings  of  its  advo- 
cates. Look,  too,  at  tlieir  credulity.  Why  Darwin  actually  believes  that  a 
white  bear,  by  being  confined  to  the  slops  of  the  Polar  Sea  might  be  turned 
into  a  whale  ;  that  a  lemur  might  be  turned  into  a  l)at ;  that  a  three-toed  tapir 
might  be  the  great-grandfather  of  a  horse ;  or  the  progeny  of  an  ass  may  have 
gone  back  to  a  buffalo."  Such,  however,  are  mere  verbosities,  baseless  asser- 
tions, unwarranted  attribuf  ions  of  irreligion  and  gross  ironical  misrepresenta- 
tions of  an  author's  writiugs,  too  traus])arcnt  not  to  be  seen  through  by  the 
well-versed  student  of  Nature.  There  is,  however,  a  speciousness  of  appear- 
ance in  the  positivencss  of  diction  of  this  style  of  attack  which  misleads  the 
unreflecting  as  the  flame  allures  unwary  mollis,  and  which  often  causes  such 
inflated  pomposities  to  be  mistaken  for  acknowledged  facts.  Time  was,  and 
not  so  long  smcc,  either,  when  fossils  were  enigmas  even  +o  the  learned ;  when 
thoughtful  and  sapient  men  discussed  with  heat  of  temper  and  with  augiy 
tones  whether  such  organic  remains  of  past  creations  onbcdded  in  the  soil  were 
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really  shells,  aiid  bones,  aud  plants,  or  whether  they  were  plastic  forms 
modelled  in  the  dark  reeesses  of  the  ground.  Even  now  a-days  some  literary 
adventurers  aud  crack-brauied  sages — and  we  are  soiTy  to  say,  some  men,  too, 
of  better  note  but  mistaken  views — now  and  then  attempt  to  palm  off  this 
long  ago  exploded  whim  under  a  specious  guise  upon  an  intelligent  world. 
The  danger  from  such  productions  is  small,  and  few  indeed  of  those  worth  caring 
for  would  think  a  fossil  bone  or  shell  aught  else  than  the  treasured  fragment 
of  some  ancient  living  being. 

More  dangerous,  however,  are  the  wilful  pervertors  who  ai'gue  with  a 
specious  show  of  knowledge ;  and  such  detractors  Darwin's  tlieory,  like  every 
other,  is  sure  to  bring  forward  against  itself.  "  Species  have  been  constant," 
says  one,  "ever  since  they  first  existed;  change  the  conditions,  and  the  old 
species  would  disappear.  New  species  would  come  in  and  flourish.  But  how  ? 
by  what  causation?  V>j  creation.  What  is  meant  by  creation ?  The  opera- 
tion of  a  power  quite  beyond  the  power  of  a  pigeon-fancier,  a  cross-breeder,  or 
a  hybridizer,  in  which  one  can  believe  by  the  legitimate  conclusion  of  sound 
reason  drawn  from  tlie  laws  and  harmonies  of  natiu'e,  and,  believing,  can  have 
no  difficulty  in  the  repetition  of  new  species." 

Dickens,  in  one  of  his  novels,  very  shrewdly  remarks  that  the  advice  given  to 
street-boys  about  to  fight  "  to  go  in  aud  win"  is  very  excellent  if  they  only 
knew  how  to  follow  it ;  and  when  one  naturally  asks  how  new  species  which 
geology  shows  us  appearing  from  time  to  iimQ  Jirst  began,  the  answer,  by  crea- 
tion is  as  easy  to  give  aud  about  as  useless  as  the  advice  offered  to  the  street- 
boys.  It  is,  after  all,  a  mere  assertion,  an  evasion  of  the  question,  a  cloak  for 
ignorance.  We  see  different  races  from  time  to  time  leaving  their  relics  en- 
tombed in  the  solid  rocks  of  the  earth,  we  see  the  remains,  however,  only  of 
the  perished  race ;  we  have  no  proof,  no  trace,  no  evidence  whatever  in  those 
great  entombments  of  the  origin  or  first  appearance  of  the  progenitors  of  those 
races. .  Those  races  might  have  sprung  from  single  pairs,  or  the  primitive  indi- 
viduals might  Lave  been  created  in  hundreds.  Few,  we  think,  would  iiiclme  to 
the  opinion  of  the  direct  creation  of  hundreds  of  the  like  animals  or  plants  at 
one  time ;  but  if,  on  the  other  hand,  we  incline  to  the  direct  creation  of  a  smgle 
pair,  we  must  admit  that  that  pair  must  have  been  created  a^es  before  its  race 
could  be  useful  or  necessary  on  the  face  of  the  earth  ;  must  have  been  created 
in  fact  in  advance  of  those  changes  of  physical  conditions  of  our  planet,  which 
all  admit  to  have  been  brought  about  in  the  lapse  of  time  by  natui-al  operations, 
in  order  to  provide  for  the  necessary  propagation  of  their  descendants  in  suHi- 
cient  numbers  at  the  period  when  they  should  vsefulli/  abound.  Wc  should 
incline  to  think  that  a  theory  which  proposed  to  view  the  development  of  the 
required  races  or  species  as  concurrent  ^ith  the  physical  changes  rendering 
necessary  their  presence, — and  as  consequently  necessarily  developed  by  natural 
laws,  like  we  see  evervvvhere  else  around  us  so  wisely  and  immutably  pre- 
ordained, apparently  from  the  beginidng  of  all  things,  by  tne  Aluiightv  Designer, 
— would  be  preferable  to  the  iclea  of  direct  creations,  and  affording  a  more 
reasonable  reply  than  the  mere  assertions  of  the  miraculous  agency  wath  which 
our  quei-y  is  so  commonly  met. 

But  "the  assumption  of  the  direct  creation  of  species  is  an  hvpothesis,"  says 
another,  "  which  does  not  suspend  or  interrupt  any  established  law  of  nature. 
It  does  not  suppose  the  introduction  of  new  phenomena  unaccounted  for  by 
the  operation  of  any  known  law  ;  and  it  appears  to  be  a  power  above  established 
laws,  and  yet  acting  in  conformity  with  them."  It  may  be  due  to  the  asttite- 
ness  of  our  intellect,  but  we  cannot  see  how  a  power  can  be  above  and  not  be 
necessarily  antagonistic  to  established  laws,  and  consequently  how  it  can  be 
possible  for  sucli  a  power  to  be  in  conformity  with  such  estabCshed  laws. 

"The  pretended  physic  and  philosophy  of  modern  days,"  says  a  third, 
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"  strips  man  of  all  his  moral  attributes,  and  holds  as  of  no  account  his  origin  and 
place  in  the  created  world.  A  cold  atheistical  materialism  pervades  the  senti- 
ments of  modern  piiilosophy.  The  new  doctrine  is  \intrue  and  mischievous. 
It  is  opposed  to  the  obvious  course  of  nature,  and  the  very  opposite  of  induc- 
tive truth." 

Wliy  should  it  be  considered  atheistical  to  believe  the  laws  of  the  Great 
Perfection  to  be  j^erfed.  The  inscrutable  Eternal  cannot  err ;  why  then  should 
His  laws  be  so  defective  and  imperfect  as  to  require  repeated  efforts  of  creative 
energy?  Is  this  world  like  an  old  watch  so  much  out  of  order  as  to  require 
continual  oUings  and  repeated  repairs  ?  Wliy,  too,  should  it  be  objectionable 
to  consider  the  laws  He  has  given  to  nature  as  worthily  and  incessantly  sub- 
servient to  His  wiU?  Or  why  should  it  be  thought  irreligious  to  believe  the 
Maker  of  all  things  in  His  Jirst  designs  should  have  foreseen  the  necessity  of 
future  modifications  to  future  altered  conditions,  and  have  provided  accordingly 
in  'S\&  first  t^-pe-jjhnis  for  their  futixre  illimitable  adajitations  to  the  ever-chang- 
ing scenes  presented  in  the  progress  of  our  earth's  ever-altering  conditions? 
Why,  indeed,  may  we  not  look  around  us  and  believe  in  the  universal  bowing 
of  all  nature  hoiuiy,  daily,  unceasingly  to  tlie  unerring  laws  and  sustaining  power 
of  God?  Why  should  we  not  sec  in  every  change  His  presence  and  His  wiQ? 
Why  should  tlie  high  position  of  man  be  brought  in  on  all  occasions  in  our 
natural  history  researches  when  we  do  not  at  present  know  of  any  link  which 
binds  htm  to  the  briite  creation  ? 

If  these  remarks  on  our  part  seem  strong,  let  it  however  be  known  that  we  are 
not  professedly  defending  Mr.  Darwin's  doctrines,  but  attempting  to  pom-tray  as 
forcibly  as  we  can  the  unjustness  and  uncharitableness  of  such  attacks  upon  a 
new  and  well-studied  theory.  Let  a  new  doctrine  be  always  well  and  impar- 
tially examined,  and  justly  accepted  or  rejected  according  to  our  honest  0]nnions 
of  its  merits  or  failings.     Mr.  Darwin's  theory  briefly  resolves  itself  into  this. 

First. — There  is  a  natural  struggle  for  existence. — "  Look,"  he  says,  "  at  a 
plant  in  tlie  midst  of  its  range  ;  wliy  does  it  not  double  or  quadruple  its  num- 
bers ?  We  know  that  it  can  perfectly  well  withstand  a  little  more  heat  or 
cold,  dampness  or  dryness,  for  else  it  ranges  into  slightly  hotter  or  colder, 
damper  or  drier  districts.  In  tliis  case  we  can  clearly  see  that  if  we  wished  in 
imagination  to  give  the  plant  the  power  of  increasuig  its  numl)er,  avc  should 
give  it  some  advantage  over  its  competitors,  or  over  the  animals  which  preyed 
on  it.  On  the  confines  of  its  geographical  range,  a  change  of  constitution 
with  respect  to  climate  would  clearly  be  an  advantage  to  the  plant :  but  wc 
have  reason  to  believe  that  only  a  few  plants  or  animals  range  so  far  that  they 
are  destroyed  by  the  rigour  of  the  climate  alone.  Not  until  m-c  reach  the  ex- 
treme confines  of  life  in  the  Arctic  regions  or  on  tlie  borders  of  an  utter  desert 
will  competition  cease.  The  land  may  be  extremely  cold  or  dry,  yet  there  wiU 
be  competition  between  some  species,  or  betAveen  the  individuals  of  the  same 
species,  for  the  warmest  or  dampest  spots.  Hence,  also,  we  can  see  that  when 
a  plant  or  animal  is  placed  in  a  new  country,  among  new  competitors,  though 
the  climate  may  he  exactly  the  same  as  in  its  former  home,  yet  the  conditions 
of  its  life  will  gradually  be  changed  in  an  essential  manner.  If  we  wished  to 
increase  its  average  numbers  in  its  new  home,  we  sliould  have  to  modify  it  ui  a 
difierent  way  to  what  we  should  have  done  in  its  native  country  ;  for  we  should 
have  to  give  it  some  advantage  over  a  different  set  of  competitors  or  enemies. 
It  is  good  thus  to  try  in  our  imagination  to  give  any  form  some  advantage  over 
another.  Probably  in  no  single  instance  should  wc  know  what  to  do  so  as  to 
succeed.  It  win  convince  us  of  our  ignorance  on  the  mutual  relations  of  all 
organic  bcinj's ;  a  conviction  as  necessary  as  it  seems  difficult  to  acquire.  All 
t.hat  wc  can  do  is  to  keep  steadily  in  mmil  tliat  each  organic  being  is  striving  to 
increase  at  a  geometrical  ratio;  that  at  some  period  of  its  life,  during  some 
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season  of  the  year,  daring  each  generation  or  at  intervals  it  has  to  struggle  for 
life,  and  to  sulfcr  great  destruction.  Wlicu  wc  reflect  on  this  straggle  we  may 
console  ourselves  witli  the  fidl  belief,  that  the  war  of  natui'c  is  not  incessant — 
that  no  i'eai-  is  felt^ — that  death  is  generally  prompt, — and  that  the  vigorous,  the 
healthy  and  the  happy,  survive  and  multiply. 

iiecoiidli/, — There  is  bi  nature  a  prbiclple  of  natural  selection. — "HowvrUl  the 
struggle  for  existence,"  says  ]\ir.  Darwin,  "  discussed  too  briefly  in  the  last 
chapter,  act  with  regard  to  variation?  Can  the  priueiples  of  selection,  which 
we  have  seen  so  potent  in  the  hands  of  man,  apply  in  naUu-e  ?  I  think  that  we 
shall  see  that  it  can  most  effectually.  Let  it  be  borne  ui  mind  in  what  endless 
number  of  strange  peculiarities  oiu'  domestic  productions,  and  in  a  lesser  degree, 
those  under  natui-e  vary  ;  and  how  strong  the  hercditar^y  tendency  is.  Under 
domestication,  it  may  be  tndy  said  that  the  whole  organization  becomes  in  some 
degree  plastic.  Let  it  be  borne  in  mind  how  iufinitely  complex  and  close- 
fitting  are  the  mutual  relations  of  all  organic  beings  to  each  other  and  to  their 
physical  conditions  of  life.  Can  it,  tlien,  be  thought  improbable,  seeing  that 
vaiiatious  usefid  to  man  have  undoubtedly  occurred  that  other  variations  useful 
in  some  way  to  each  being  in  the  great  and  complex  battle  of  life  should  some- 
times oecm-  in  the  coui'se  of  thousands  of  gcnei'atious  ?  If  such  do  occur,  can 
we  doubt  (remembering  that  many  more  individuals  are  born  than  can  possibly 
survive),  that  individuals  having  advantages  however  slight,  over  others,  would 
have  the  best  chance  of  siu'viving  and  of  procreating  their  kind?  On  the 
other  hand  we  may  feel  sure  that  any  variation  in  the  least  degree  injurious 
would  be  rigidly  destroyed.  This  preservation  of  favoui'ablc  variations  and 
the  rejection  of  mjurious  variations  I  call  natural  selection.  Yariations  neither 
useful  nor  injurious  would  not  be  affected  by  natural  selection  and  would  be 
left  a  fluctuating  clement,  as  perhaps  we  see  in  the  species  called  polymorphic. 
We  shall  best  understand  the  probable  coui'se  of  natui'al  selection  by  talcing  the 
case  of  a  country  undergoing  some  physical  change,  for  instance,  of  clunate. 
The  proportional  numbers  of  its  inhabitants  woidd  almost  unmediatcly  undergo 
a  change,  and  some  species  might  become  extinct.  We  may  conclude  from 
what  we  have  seen  of  the  intimate  and  complex  manner  hi  which  the  inlud^itants 
of  each  country  are  bound  together,  that  any  change  ui  the  numerical  proportions 
of  some  of  the  inhabitants,  independently  of  the  change  of  climate  itself,  would 
seriously  affect  the  others.  If  the  country  were  open  at  its  borders,  new  forms 
woidd  certaudy  immigrate,  and  this  also  would  seriously  distm-b  the  relations 
of  some  of  the  former  inhabitants.  Let  it  be  remembered  how  powerful  the 
influeuce  of  a  single  introduced  tree  or  mammid  has  been  shewn  to  be.  But  in 
the  case  of  an  island,  or  of  a  country  partly  surrounded  by  barriers,  into  which 
new  and  better  adapted  fonns  coidd  not  freely  enter,  we  shoidd  then  have  places 
in  the  economy  of  nature  which  would  decidedly  be  better  filled  up,  if  some  of 
the  original  iuhaljitants  were  in  some  manner  modilicd ;  and  had  the  area  been 
open  to  immigration,  these  same  i)lace&  woidd  have  been  seized  on  by  intruders. 
In  such  case,  every  slight  modification,  which,  in  the  course  of  ages  chanced  to 
arise,  and  which  in  any  way  favouix'd  the  individuids  of  any  species,  by  better 
adapting  them  to  their  idtered  conditions,  would  tend  to  be  preserved,  and 
natural  selection  would  thus  have  free  scope  for  the  work  of  unprovement. 
"VVe  have  reason  to  believe,  that  a  change  in  the  conditions  of  life  by  specially 
acting  on  the  reproductive  system,  causes  or  increases  variability ;  and  in  the 
foregoing  case  the  conditions  of  bfe  are  supposed  to  have  undergone  a  change 
and  this  would  manifestlv  be  favoui'able  to  natui-al  selection,  by  giving  abetter 
chiuice  of  profitable  variations  oecui'riug,  and  uidcss  profitable  variations  do 
occur,  natimd  selection  can  do  nothing.  Not  that,  as  I  beUcvc,  any  extreme 
amount  of  variidiility  is  necessary ;  aa  man  can  ccrtaiidy  pnjduce  great  results 
by  adding  u])  in  any  given  direction  mere  individual  elilfcrenccs — so   could 
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nature,  but  far  more  easily,  from  having  incomparably  longer  time  at  her  dis- 
posal.    Nor  do  I  Ijelieve  that  any  great  physical  change,  as  of  climate  or  of  any 
unusual  degree  of  isolation  to  check  immigration,  is  actually  necessary  to  pro- 
duce new  and  unoccupied  places  for  natural  selection  to  fill  up  bv  modifying 
and  improving  some  of  the  varying  mhabitants.     Tor  as  all  the  inhabitants  of 
each  country  are  struggling  together  with  nicely  balanced  forces,  extremely 
sliglit  modifications  in  the  structui'e  and  habits  of  one  inhabitant  would  often 
give  it  an  advantage  over  others  ;  and  still  fiu'ther  modifications  of  the  same 
kmd  woidd  often  still  further  increase  the  advantage.     No  country  can  be 
named  m  which  all  the  natural  inhabitants  are  now  so  perfectly  adapted  to  each 
other,  and  to  the  physical  conditions  under  which  they  live  that  none  of  them 
could  any  how  be  improved ;  for  in  all  countries  the  natives  have  been  so  far 
conquered  by  naturalized  productions,  that  they  have  allowed  foreigners  to  take 
firm  possession  of  the  land.     And  as  foreigners  have  thus  everywhere  beaten 
some  of  the  natives,  we  may  safely  conclude  that  the  natives  might  have  been 
modified  with  some  advantage,  so  as  to  have  better  resisted  such  intruders. 
As  man  can  produce,  and  certainly  has  produced,  a  great  result  by  his  methodical 
and  ujiconscious  means  of  selection,  what  may  not  nature  eifect  ?     Man  can 
act  only  on  external  and  visible  characters;  nature  cares  nothing  for  appearances, 
except  in  so  far  as  they  are  useful  to  any  being.     She  can  act  on  every  internal 
organ — on  every  shade  of  constitutionar  difference — on  the  whole  macliinery  of 
life.     Man  selects  only  for  his  own  good ;  Nature  only  for  that  of  the  being 
wliich  she  tends.     Every  selected  character  is  fiJly  exercised  by  her :  and  the 
being  jdaced  under  well-suited  conditions  of  life.     Man  keeps  the  natives  of 
many  climates  in  the  same  country ;  he  seldom  exercises  each  selected  character 
in  some  peculiar  and  fitting  manner ;  he  feeds  a  long-  and  short-backed  pigeon 
on  the  same  food ;  he  does  not  exercise  a  long-backed,  or  a  long-legged  quad- 
ruped in  any  peculiar  manner ;  he  exposes  sheep  with  long-  and  short -wool  to 
the  same  climate.     He  does  not  allow  the  most  vigorous  males  to  struggle  for 
the  females.     He  does  not  destroy  ail  inferior  animals,  but  protects  during  each 
varying  season,  as  far  as  lies  in  his  power  aU  his  productions.     He  often  begins 
his  selection  with  some  half-monstrous  form ;  or  at  least  by  some  modification 
promment  enough  to  catch  his  eye,  or  to  be  plain  and  useful  to  him.     Under 
nature  the  slightest  difference  of  structure,  or  constitution,  may  well  turn  the 
nicely -balanced  scale  in  the  struggle  for  life,  and  so  be  preserved.     How  fleeting 
are  the  wishes  and  efforts  of  man !  how  short  his  tiine !  and,  consequently, 
how  poor  his  products  will  be  compared  with  those  accumulated  by  nature 
durmg  whole  geological  periods !     Can  we  wonder,  then,  that  nature's"'produc- 
tions  should  be  far  "  truer"  in  character  than  man's  productions — that  they 
should  be  infinitely  better  adapted  to  the  most  complex  conditions  of  life,  and 
should  plainly  bear  the  stamp  of  far  higher  workmanship  ?     It  may  be  meta- 
phorically said  that  natural  selection  is  daily,  hourly  scrutinizing  throughout  the 
world  every  variation,  even  the  slightest ;  rejecting' that  Mliich  is  bad,  preserving 
that  which  is  good;  silently  and  invisibly  working  whenever  and  wherever 
opporJAinity  offers,  at  the  improvement  of  each  organic  being  in  relation  to  its 
organic  and  inorganic  conditions  of  life.     We  sec  nothing  of  these  slow  changes 
in  progress  until  the  hand  of  time  has  mai-ked  the  lapse  of  ages,  and  then  so 
iniperfect  is  our  vi(!W  into  long  past  geological  ages,  that  we  oidy  see  forms  of 
life  are  now  different  from  what  they  formerly  Merc.     *     *     *     81ow  though 
the  process  of  selection  may  be,  if  feeble  man  can  do  much  by  his  jjowers  of 
artificial  selection,  1  can  see  no  limit  to  the  amount  of  change,  to  the  beauty 
and  infinite  complexity  of  the  co-adaptations  between  all  organic  beings,  one 
with  another,  and  witli  their  physical  conditions  of  life,  which  may  be  effected 
in  the  long  course  of  time  by  nature's  power  of  selection." 
The  evident  mollifications  of  primitive  type-plans,  which  indisputedly  we  see 
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in  past  and  present  forms  of  life,  are  undoubtedly  tlie  strongest  arguments  in 
favour  of  Darviii's  theory  of  progressive  development  by  natural  selection. 
But  as  geology  alone  must  be  tbe  sole  source  of  knowledge  for  testing  or 
leai-ning  the  effects  of  great  periods  of  time  in  the  gradual  transmutation  of 
species,  so  will  our  elforts  be  resultant  of  efficient  proof  only  in  proportion  to 
the  perfection  or  imperfection  of  the  geological  record.  Tliis  record  Dar-\^-in 
justly  says  is  defective.  jS'o  doubt,  it  is ;  no  doubt  there  are  great  gaps  in  the 
earth's  past  history  of  -which  no  trace  remains — and  many,  and  far  more  nu- 
merous gaps  which  scientific  investigations  have  not  yet  hUed  up.  StUl,  we 
may  hope  to  find,  and  by  patience  and  research  no  doubt  we  ultimately  sliaU 
mark  out,  the  great  points  in  the  picture  around  which  the  details  may  reliably  be 
filled  in  by  correctly  drawTi  inferences.  K  we  tabulate  the  number  of  kuoMTi 
species  of  any  particular  class  of  animals  or  plants,  we  find  the  numbers  in- 
variably in  the  aggregate  ranging  higher  until  we  attain  a  maximum  in  the 
present  creation,  notwithstanding  there  are  occasional  deficiencies  of  individual 
genera  between  certain  geological  formations  which  shows  that  we  have  not  yet 
a  perfect  knowledge  of "  all  the  forms  livuig  duiiug  those  eras  in  which  such 
deficiencies  occiu*.  Such  results,  however,  are  important  in  their  bearuig  on  the 
doctrine  of  the  natui-al  development  of  species.  Taking  for  example  the  totals 
of  known  mollusca,  we  commence  in  the  Silurian  period  with  317,  and  close  in 
the  recent  with  ]G,000.  It  follows,  then,  that  if  in  the  pre-SUiman  age  life 
began  on  our  planet  with  the  same  number  of  definite  type-plans,  such  as  the 
globular,  the  radiate,  soft-bodied,  the  vertebrate,  &c.,  which  we  see  so  prominently 
defined  in  the  existmg  races ;  and  taking  tlie  mollusca,  for  example,  of  that 
pre-Siluriau  period  at  unity,  or  as  the  first  commencement  of  their  special  or 
direct  creation;  and  regardiiig  such  special  or  direct  creations  as  the  miraculous 
interference  of  the  Deity,  then  we  have  as  a  result  an  ever  increasing  ratio  of 
miracidous  intefercnces,  and  we  must  also  regard  creative  energy  as  sixteen 
thousand  tunes  more  active  ui  our  tune  than  in  the  pre-Silurian  period.  A 
condition  of  things  few  of  us  would  be  inchncd  to  admit.  On  the  other  hand, 
this  natural  radiation  of  numbers — let  us  put  it  down  by  a  diverging  figure 
(see  Koodcut,  p.  470)  each  line  of  which  is  representative  of  hundreds — is  so 
representative  of  the  natural  radiation  of  life-forms  by  the  splittuig  up  of 
species  by  natural  variations  into  new  species, — one  species  first  naturally 
divided  into  two  species,  these  two  into  four,  these  four  into  eight,  and  so  on, 
as  would  naturally  result  by  the  operation  of  natural  laws  carrying  on  gradually 
and  incessantly  the  transmutation  and  subdivision  of  old  into  new  species, — as  to 
incline  the  mind  at  first  sight  to  faith  in  the  past  operations  of  such  natural 
laws  in  the  production  of  the  veiy  numerous  species  now  living  around  us. 

The  proportions  of  the  le^'cl  lines  iudicatin^^  the  horizons  of  the  various 
periods  which  the  tree  of  increase  of  species  d.oes  not  cover,  represents,  of 
coui-se,  also  the  successively  available  spaces  for  the  geographical  sjircad  of  the 
species  existant  at  those  dates,  for  the  earth's  surface  cannot  exceed  a  definite 
limited  area,  the  maximum  of  which  may  be  considered  to  be  represented  by 
the  border  lines  of  the  diagram. 

The  struggle  for  existence  by  the  multiplied  species  seems  thus  to  be  con- 
tinuously increased  by  a  continuous  and  rai)id  decrease  of  available  terrestrial 
space  by  the  ever  iucreasmg  sub-division  and  restriction  of  the  geographical 
area. 

It  shoidd  also  be  borne  in  mind  that  the  diagram  shows  only  the  nicrease  of 
specific  forms  of  one  class  of  the  animal  kingdom— the  mollusca.  Taking  these 
.IS  havmg  increased  from  unity  to  sixteen  thousand  ;  and  takhig  the  increase  of 
all  the  other  chisscs— the  Kadi'ata,  Cnistacca  and  insects,  the  Vertebrates  terres- 
rial,  aerial,  or  aquatic,  &c.,— as  equal  only  to  this  sum  in  the  aggregate  of  their 
similar  specific  increase,  we  have  for  the  animal  kingdom  an  assumed  total  of 
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ttiiiy-two  tliousand.  Taking  the  like  sum  as  rer»resentative  of  a  similar  increase 
of  species  in  the  vegetable  kingdom ;  and  we  ot)tain  then,  as  a  final  result,  the 
conclusion  tliat  the  creative  action  as  exerted  in  the  direct  creation  of  species, 
commencing  in  the  pre-Silurian  period  at  unity,  has  been  successively  and  cou- 
-tiuuously  intensified  ever  since,  until  now  it  has  obtaiucd  an  intensity  sixty-four 
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FlBSI  APPBXBAirCB  Ot  LlI'E. 

Diagrammatic  View  of  tlio  Actual  Increase  of  Species  of  Mollusca,  illustrating  the  increasing 
iiiteu.sitics  of  creative  action  at  tlxo  periods  stated,  if  the  theory  of  tlic  direct  creations  of 
species  be  admitted. 
[Each  lino  of  the  Tree  of  Numerical  Increase  of  Specific  Forme  represonfe  100  spdoies.]'  ; .. 

thousand  times  greater  tlian  when  it  commenced ;  or  upwards  of  twenty-one 
thousand  times  greater  than  it  was  at  that  point  in  past  time — the  Silurian  era 
— to  which  we  can  trace  back  the  records  of  its  action.      '  '  ^   ■ 

The  radiata,  the  vertcbrata,  or  any  other  chiss,  exhibit  the  like  results 
with  the  mollusca,  confirming  tlic  impression  of  the  prolificncss  of  exist- 
ing species  as  due  to  the  natural  sub-division    by   uatui-al   trausmutatiug 
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operations  during  past  ages  of  a  fewer  number  of  original  forms.  We  cannot 
follow  Mr,  Darwin  through  all  his  arg\iments  in  supjjort  of  bis  theory,  nor  do 
we  always  agree  with  bis  teachings,  still  so  many  important  problems  can  be 
feasibly  solved  by  the  application  of  his  doctrine,  as  go  far  to  convince  one 
that  it  has  a  really  good  foundatioufor  thi-ee  great  natural  truths— the  undoubted 
influence  of  the  struggle  for  life  ;  the  necessitous  interference  of  external 
physical  circumstances  upon  the  varieties  and  conditions  of  life  and  vegetation 
at  all  periods  of  the  earth's  history;  and  the  existence,  at  least,  of  a  principle  of 
uatiu'al  selection.  We  should  on  some  points  be  inclined  to  go  further  thsui 
Mr.  Darwin,  especially  in  regard  to  the  matter  of  time.  Granting  liis  position 
that  the  changes  produced  by  natural  selection  vsvalJi/  require  great  ages  of 
time,  we  are  still  disposed  to  consider  that  such  changes  might,  under  favour- 
able or  active  cii'cum stances  be  rapidly  accomplished,  and  that  in  some  cases 
they  might  even  be  brought  about  m  the  range  of  two  or  three  or  even  of .  a 
single  generation. 

The  greatest  objection,  it  seems  to  us,  which  can  be  brought  against  the 
theory  is  its  reliance  on  natural  causes  and  chance  in  effecting  the  changes. 

We  shoidd  be  more  inclined  to  refer  the  modilicatious  which  species  of 
of  animals  or  plants  have  undergone  to  the  direct  will  of  God,  for  it  seems 
difficult  to  conceive  how  a  being  totally  ignorant  of  its  own  structure  or 
conditions  of  livmg  should  so  commence  modifying  its  structure,  form,  or 
habits,  as  to  adapt  not  itself,  but  successively  its  progeny  to  new  forms  and 
conditions  of  life.  Take  oui-sclves — some  few  who  have  undergone  severe  anato- 
mical studies  excepted — and  how  much  do  we  know  of  oui-  bodies  ?  What  do 
we  know  of  the  organs  in  their  interiors  ?  Do  we  know  how  often  in  a  day  our 
heart  beats,  or  our  lunirs  palpitate  ?  How  mauy  ounces  of  blood  run  in  our 
veins?  If  we  are  ill  can  we  tell  what  organ  is  affected?  or  diseased  internally 
can  we  say  where  or  why  ?  Do  we  of  ourselves,  imtaught  even,  know  either 
the  existence  or  use  of  one  of  om-  unseen  and  not  external  orrans  ?  Even  of 
those  which  are  visible  what  do  we  know?  can  we  tell  why  the  will  causes  the  hand 
to  wiite,  or  the  feet  to  walk  ?  Or  what  is  the  means  of  conununicatiou  between 
oui'  will  and  our  limbs  ?  Did  our  progenitors,  however  remote,  conceive  the 
idea  of  nads  to  our  lingers,  eyelids  to  our  eyes,  or  lashes  for  our  eyelids  ?  Do 
we  conceive  any  improvement  in  our  offsjjring?  Could  we  suggest  any  possible 
improvement  of  our  present  structure  ?  Coidd  we  add  one  beautiful  hue  to  the 
face  ?  or  one  more  eliicieutly  constructed  limb  ?  Could  we  suggest  any  more 
convenient  arrangement,  or  disposition  of  our  parts  ?  And  if  we,  standing  at  the 
highest  piimaele  of  knowledge,  camiot  suggest  a  sportive  variety,  even,  of 
ourselves,  how  much  less  can  we  consider  that  mere  bi-utes,  or  insensate  plants, 
shoidd  have  any  innate  power  of  themselves  to  cause  the  slightest  improvement 
of  their  orgaiuzation  ?  If  we  could  not  suggest  one  improvement  of  our  con- 
dition, how  much  less  can  we  believe  that  the  alpuie  partridge  clfected  his  own 
power  of  changing  the  colour  of  its  feathers,  or  the  insect  assume  the  colour  of 
the  leaf  it  feeds  upon ;  and  stdl  less  can  we  conceive  how  the  peach  could 
assume  of  itself  its  downy  surface,  or  the  plum  its  purple  bloom.  Such  results 
if  naturally  produced  can  only  emanate  from  divine  laws.  The  beautiful  perfec- 
tion of  om-  bodies — the  wonderfid  adaptations  in  the  forms  of  animals  to  render 
them  efficient  for  their  purposes  of  life  seem  so  skilfully  plamied,  that  it  is  im- 
possible to  regard  them  as  etfects  of  chance,  and  not  as  inapproachably  perfect 
designs.  If  we  could  accept  the  tKuismutatiou  doctrines,  we  must  concede  the 
transmutatory  laws  as  of  prc-eminentlY  divine  origin  and  maintenance,  purposely 
conceived  to  be  ever  forcibly  acting  wx  dufcct  antagonism  to  the  necessity  of 
destruction  and  change,  to  Mhich  all  natiu'e  seems  subject.  In  this  light  we 
might  accept  it,  and  trace  back  the  natural  divergence  of  life-forms  to  the  first 
vital  force  thrown  off  from  the  baud  of  the  Creator,  who  threw  off  with  an 
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eternal  and  ever  enduring  force  tlie  vast  clouds  of  vapours  that  have  in  the 
roll  of  ages  coUapsed  into  the  myriads  of  worlds  and  suns  that  swarm  in  the 
heavens  above  and  around  us — of  which  we  can  neither  see  the  limits  nor  con- 
ceive the  expanse — but  which  may  yet  be  the  smallest  and  least  wonderful  of 
all  the  myriads  of  world-clusters  with  which  the  same  great  Creator  has  star- 
"  dusted  liis  course  through  the  realms  of  boundless  and  mtermiuable  space. 


Rei/nolds'  Geological  Atlas  of  G-reat  Britain.     London  :  James  Ptcyuolds, 
174,  Strand. 

This  is  a  series  of  thirty-three  small  quarto  maps  folded  and  bound  into  an 
ordhiaiT  octavo  book— a  very  convenient  and  useful  size.  These  maj)s  are 
very  neatly  and  cleanly  executed ;  and  on  them  the  principal  roads  and  rail- 
ways, both  those  constructed  and  those  constructiug,  are  laid  down,  and  the 
geological  features  inteUigibly  and  neatly  coloiu'ed  in,  but  not  always  quite  so 
carefully  as  to  areas  as  ought  to  pass  oiit  to  the  world  under  the  authority  of 
Pi'ofessor  Morris,  whose  assistance  the  editor  acknowledges.  The  maps,  how- 
ever, offering  a  really  good  foundation  for  every  essential  detail,  there  is  no 
reason  why,  under  the  direction  of  so  able  a  geologist,  all  such  errors  should 
not  be  instantly  corrected  before  the  issue  is  made  to  the  public.  Eor  ex- 
ample, in  our  copy  the  district  from  Hythe  to  Folkestone  is  coloured  in  as 
Upper  Greensand  and  Gault,  instead  of  as  Lower  Greeusand,  as  every  geolo- 
gist knoM  s  it  is  from  the  memorable  paper  of  Dr.  Fitton  "  On  the  Strata  below 
the  Chalk,"  and  which  work  is  quoted  as  one  of  the  authorities  on  which  the 
geological  information  of  the  present  series  is  based.  Again,  the  tongue  of 
land  outside  the  river  Stom-,  in  front  of  Sandwich,  and  between  Deal  and  Peg- 
well  Bay  is  coloured  down  as  Chalk,  while  every  antiquary,  and  we  thought 
everybody  else,  knew  that  tract  was  open  water  to  the  old  Roman  port  of  liich- 
borough,  and  formed  the  mouth  of  the  estuary  which,  passing  between  the  Isle 
of  Thanet  and  the  mainland,  was  up  to  medieval  times,  indeed,  used  as  a  pas- 
sage by  ships  voyaging  to  London. 

This  map  was  sent  to  us  in  time  for  review  last  month  ;  but  Mr.  "Reynolds 
having  fonud  out  some  errors  in  his  map  of  Scotland,  requested  us  to  withhold 
our  criticism  until  that  map  had  been  amended,  which  has  now  been  done.  As 
far,  however,  as  the  execution  of  the  majis,  and  the  size,  style,  and  small  cost 
of  the  work  are  concerned,  Mr.  Reynolds  has  done  well  his  duty  as  publisher ; 
and  if  he  will  i)ass  his  maps  under  the  careful  inspection  of  his  friend  Professor 
Morris,  we  have  no  do\ibt  that  the  atlas  \vill  be  relieved  of  such  slight 
blemishes  as  those  which  have  caught  our  scrutinizing  eye,  and  be  justly  en- 
titled to  a  general  favoritism  with  students  and  travellers,  as  well  as  for  use  iu 
schools. 

We  sincerely  wish  success  to  all  such  efforts,  but  we  are  nevertheless  bound 
to  look  for  defects  in  all  new  publications  of  this  class,  as  in  their  general 
accuracy  consists  their  chief  value  ;  we  desire  at  the  same  time  to  give  honest 
criticisiiis,  both  for  tlie  guidance  of  those  of  oiu-  readers  m'Iio  rely  on  our  judg- 
ment, and  for  the  just  eneouraginent  of  producers,  an  encouragmcnt  we  are  the 
more  pleased  to  give  when  we  see  a  desire  manifested,  as  in  the  present  case, 
to  attain  correctness,  by  retaining  the  services  of  gentlemen  who,  by  tlieir 
knowledge  and  talent,  are  able  to  secure  it. 
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